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LOI CAM ON

Chung t61 xin chian thanh cdm on :

Ban Gidm hiéu trudng Pai hoc Nong LaAm Thanh phd H6 Chi Minh, Ban chi
nhiém B6 Mon Cong nghé sinh hoc, cling tit cd quy thay c6 di truyén dat kién
thitc cho t6i trong sudt qué trinh hoc tip tai trudng.

Thac si Pinh Ngoc Loan d3 hét 1ong huéng dan, gidp toi hoan thanh dé tai
nay.

Cha me cung anh chi em trong gia dinh da nu6i day va gitdp dd toi.

Céc ban be than yéu ctia 16p CNSH K28 di chia sé cling t6i nhitng vui budén

trong thdi gian hoc cling nhu hét 1ong gidp dd toi trong khi thuc hién dé tainay.

Sinh vién thuc hién

Pham Duy Thanh
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TOM TAT

DPé tai ch& bi€n thanh long nudc ép dita déng hop dude thuc hién bdi sinh
vién Pham Duy Thanh, tai Trung TAm Bdo Qudn va Ch& Bién Rau Qud, Khoa
Cong nghé Thuc phdm — Trudng Pai hoc Nong Lam TP.H6 Chi Minh tif thing 3/
2006 d€n thang 6/ 2006. Vi mong mudn xay dung quy trinh sdn xuit thanh long
dong hop.

Pé tai dudc thyc hién vdi cdc thi nghiém va két qui dat dude nhu sau:

1. Kh3o sit 4nh hudng clia ndng dd clorua canxi va thdi gian x& 1y 1&én sy
thay ddi cu tric clia thanh long. K&t qua cho thdy viéc ngdm dung dich CaCl,
1,5% trong 15 phiit da tdc dong tich cuc d&€n ciu tric clia sdn pham, gitp sdn phim
it bi mém nhiin sau khi thanh triing.

2. Kh3o sdt 4nh hudng ctia ndng do dung dich phii d€n chat lugng cdm quan
cia sdn phdm. Nong do dung dich phii 16 dd Brix tao vi chua ngot hai hoa cho san
phim.

3. Khio sit ch&€ dd x{ ly nhiét thanh tring 1&én chat lugng sin phim. Ch& do
thanh tring 80°C/15 phiit dim bio dugc diéu kién vi sinh, duy tri gid tri dinh dudng
va cho di€m cdm quan t&t hon hai nghiém thitc con lai.

4. Khio sit chi't lugng sin pham theo thdi gian bdo quin. Sau thdi gian 60
ngay, vé mau sic sadn phadm dugc ghi nhan 12 c6 sy thay d6i so v6i sdn phim ban
dau. P06 Brix clia dung dich phd gidm din trong 30 ngdy diu tién, trong khi d6 ham
lugng chi't kho hoa tan clia phan cdi san pham ting nhanh trong 30 ngay diu. Do
Brix clia thanh phan cdi nudc dat t6i mifc cin bing sau 30 ngay ti€p theo. Va diém

cdm quan san pham c6é xu hudng gidm dan theo thdi gian bdo quan.
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Phin 1 MG PAU

1.1 GiéGi thiéu:

Cay thanh long 1a mot loai cdy dn trdi x@& nhiét d6i, qua thanh long c6 ham
lugng dinh dudng cao, dic biét 1a khodng va vitamin. Gan day, trdi thanh long dudc
mdt s6 nudc nhu Hong Kdng, Singapore, Pai Loan va Viét ki€u mot s6 nuc yéu
cAu nhip v6i sd lugng 16n, di€u nay hita hen nhiéu trién vong tot dep cho viéc sdn
xuét, ch€ bi€n va tiéu thu.

O Viét Nam, cdy thanh long di dudc trong tir 1du, trén viing dat cdt kho han,
it muwa cda viing duyén hdi Nam Trung Bo. Dién tich trong tap trung chl yéu &
Long An, Tién Giang va Binh Thuan.

Trong cdc nim gan day, sdn lugng thanh long tai Binh Thu4n binh quan ting
tir 10 — 15.000 tAn/nam. Nam 2003, sidn lugng theo thdng ké dat gin 87.000 tan,
trong d6 s6 du tiéu chudn xua't khau tir 40% - 50%. Vi toc dd ting trudng nay, néu
c6 nhitng tic dong tdt hon nita dén sdn xud't va tiéu thu thi sdn lugng dat dudc vao
ndm 2010 sé& 1a 338.000 tAn. V& hinh thic tiéu thu, hién nay chi y&€u & dang qua
tuoi, chua c6 cong nghé nao ché bi€n cic sadn pham khdc tir trdi thanh long.

D6 hdp qui nuSc ép trai cdy cé qui trinh ché bi€n nhanh, don gidn, nguyén
liéu khong bi gia nhiét nhiéu nén sdn phdm van giit dugc huong vi va mau sic tu
nhién ban ddu. Sdn pham d6 hop c6 thdi gian bdo quin dai, thuin Idi trong qué
trinh vin chuyén. Tuy nhién qud thanh long khong cé huong vi dic trung nén viéc
st dung nudc ép dita lam dung dich phd sé gép phan lam ting gid tri cdm quan va
dinh dudng ctia sdn pham.

Su c6 mit clia thanh long nudc dita déng hop s& gép phan lam phong phi thi
trudng san pham trdi cdy déng hdp va ddp Gng dugc nhu cau thudng thic clia moi
ngudi & moi lic moi ndi. Pudc sy ddong y cila B mon Cong nghé sinh hoc —

Trudng Pai hoc Nong Lam Tp. H3 Chi Minh, ching t6i thuc hién dé ti: “KHAO



SAT QUY TRINH CHE BIEN THANH LONG NUGC EP DUA PONG HOP”,
dudi sy hudng din ctia Thac si Pinh Ngoc Loan.
1.2. Muc dich:

Tim hi€u cdc thong s6 ky thuit d€ xay dung quy trinh sdn xudt thanh long
nudc ép dira déong hdp.

Gé6p phan gidi quyét dau ra cho trdi thanh long, 1dm phong phi sidn phim
trdi cay dong hop.
1.3. Yéu cAu ctia dé tai:

Khdo sdt vai trd clia canxi clorua I&én chat lugng cdm quan vé ciu triic clia
san pham.

Xdc dinh ndng d6 dudng thich hgp cho sdn pham.

Xdc dinh ché& d9 thanh triing phit hdp cho sdn pham.
1.4. Giéi han cua dé tai:

Chi khdo sdt cdc thong s6 k§ thuat d6i véi mot kich ¢d lon.

Chi thyc hién trén hai dang mi€ng cét: hinh tru tron va hinh vudng.



Phin 2 TONG QUAN TAI LIEU

2.1. Tinh hinh sin xuit ctia thanh long Viét Nam:

Véi tiém ning kinh t€ va dic di€m khi hiu, thé nhudng, Binh Thuin nhitng
nim tru6c day va hién nay dugc xem 1a tinh c¢6 nhiéu 1gi th€ nhat trong viéc phat
trién cay thanh long.

Hién tai cAy thanh long dudc trong chii y&€u & hai huyén: Him Thuin Nam
va Ham Thuin Bic cta tinh Binh Thuin. T nim 1996 trd lai diy, nong dan Binh
Thuin da manh dan nghién cttu, thd nghiém va 4p dung thanh céng trong viéc x&
1y cho thanh long ra trdi trdi vu bing 4nh sdng dén. Bing phuong phap nay thi thdi
vu sdn xuit thanh long 13 quanh nim. V&i miia vu thu hoach phan bd déu trong cdc
thing, nén san phAm cung cAp cho thi trudng tiéu thu twong d6i dn dinh.

Thanh long tit mot cAy trong khong c6 ¥ nghia trong ddi s6ng kinh t& trudc
nim 1990, thi nay da tr§ thanh mot ciy dic san quan trong clia kinh t&€ ndng nghiép
Binh Thun, hiing nim mang lai ngudn thu nhip tir 150 — 180 ty ddng cho hon 9500
ho ndng din clia 6 huyén, thanh phd trong tinh, 13 sin phdm chi luc trong viéc thuc
hién c6 hiéu qua chd truong xod d6i gidm ngheéo, déng thdi gép phan chuyén dich
cO cAu ciy trong va pht trién kinh t&€ ndng nghiép dia phuong.

DPé ddy manh viéc trong va xud't khiu cdy thanh long, tinh Binh Thuin da
ting dién tich trong thanh long 1&n 7760 ha vdi sdn Iugng 1a 190.000 tAn nim 2003.

Nim 2010, dién tich trong thanh long s& dat 11.277 ha véi sdn lugng 338.000 tan.



2.2. Téng quan vé cay thanh long:
2.2.1. Ngudn gdc, tén goi:

Thanh long cé tén khoa hoc 12 Hylocereus undulatus thudc ho xuong rong
Cactaceau. Nhiéu ngudi cho ring cdy thanh long c6 ngudn gdc tir Nam M§, nguyén
sdn tf cdc viing tir Méhycd dén Colombia.

Theo Fonque (tap chi Fruits cia Vién nghién citu trdi cdy hai ngoai Phdp)
thanh long dudc trong & Viét Nam thudc loai Hylocereus undatus Brittet Rose.

Ngoai ra, thanh long con dugc bi€t dén dudi dang cdc tén goi khdc nhau nhu:
dragon fruit, cactus apple, pitaya, pitahaya.

Vung tap trung ldu ddi nhat 12 § Phan Rang, Nha Trang, Budn Mé Thudt va
sau nay phong trao trong thanh long phat trién manh & cdc tinh Tién Giang, Long
An (Nguyén Thi Ngoc An, 1999).

2.2.2. Pic di€m sinh hoc:

Cay thanh long thudc ho xuong rong, c6 ngudn gdc nhiét déi nén c6 kha
ning chiu han hdn cao. Trén thuc t&€ né c¢6 thé chéng chiu dugc nhiét do tir 38°C
dén 40°C, ching thich hgp hon khi trdng & nhitng viing ¢ cudng dd dnh sing
manbh.

Cay thanh long c6 nhdnh than dai tit 6m dé€n 12m, c6 thé sdng tir 15 dén 20
nim, n§ hoa vao tir thang 3 dén thiang 11.

Hoa thanh long to, hinh 6ng dai 25 — 30 cm, nd vé chiéu va ban dém, ngay

Céc bo phan ngoai cing cia bao hoa mau vang cong ra phia ngoai. Cac bd
phan & trong nhi va diu nhuy mau tring sita.

Vb quéd ¢6 vay xanh, khi chin ¢6 mau tim dd, mit vé6 qua nhdn béng trong
giong qud su hao nhung thon hon.

Thit qué tring trong c6 nhiéu hat den nhu hat virng, mém, c6 thé cling 4n ca

thit qud 1an hat.



2.2.3. Phan loai:

Qua thanh long gdm c6 3 loai: thanh long vé dd rudt dd, thanh long vé dd
rudt tring va thanh long rudt vang. Trong 3 loai trén thi thanh long v4 dd rudt tring
dugc trong pho bién & Viét Nam.

- Thanh long v6 d6 rudt do: cdc tai trdi ¢6 mau do6 cua rugu vang. Rudt trai
mau dd va c6 cdc hat mau den. Vi cla trdi ngot diu. Po day trung binh vé trdi
khodng 3,5 d€n 5 mm .

- Thanh long vé dd rudt tring: ddy 1 giong thanh long dudc trong nhiéu nhat
tai Viét Nam. Ruot trdi ¢6 mau tring nhung tai trdi c6 mau xanh dén do.

- Thanh long rudt vang: gidng thanh long nay c6 kich thudc trung binh, thit
trdi mau tring nga, hat nhiéu va to. Trong lugng trung binh cda trdi tir 150g d&n

250g.

Hinh 2 .1 Thanh long nguyén liéu



2.2.4. Thanh phan dinh dudng cia trdi thanh long:
Theo Lé Vin T8 va ctv (2000), trdi thanh long & Binh Thuin c6 thanh phin
dinh dudng chii y€u nhu trong bang 2.1

Bang 2.1 : C4c thanh phan chid y&u c6 trong trdi thanh long.

Thanh phan Trong 100g thit Thanh phan Trong 100g thit

trai trai

Nudc (g) 85,3 Vitamin C (mg) 3

Protein (g) 1,1 Niacine (mg) 2,8

Glucose (g) 5,7 Vitamin A (mg) 0,011

Fructose (g) 3,2 Ca (mg) 10,2

Sorbitol (g) 0,33 Fe (mg) 3,37

Carbohydrate (g) 11,2 Mg (mg) 38,9

Chit xd (g) 1,34 P (mg) 27,5

Tro (g) 0,56 K (mg) 2,72

2.2.5. Uu di€m ndi bat ciia thanh long:

Qua thanh long c6 vi ngot, mém, hdi chua ding dé gidi khdt, ngon mat.

Theo Y hoc c6 truyén in thanh long rudt dd gitp cho cd thé khée manh, da
dudc cdi thién, gidm huy&t 4p, gidm béo phi, nhuin trang va gidi nhiét.

Thanh long qué vang c6 chat captin ding lam thudc trg tim.

Ngoai ra, qud thanh long con c¢6 tic dung chdng tdo bén, bé mit, ting chit
canxi trong xuong, ting trudng t€ bao chdng thi€u mdu, ting thém tiéu héa, ngon
miéng.

Khong chi d€ in ngon ma qua thanh long con d€ ché bién thanh mift qui,

rugu vang.



2.3. Giéi thiéu chung vé cay dia:
2.3.1. Piic diém, thanh phan dinh dudng:

Dtta 1a cdy dn qua nhiét ddi. O nudc ta, hi€n nay dita 1a mdt trong ba loai
cdy dn qua hang dau: chudi, dita va cam quit. Di¥a dudc trong & nhiéu viing trong
cd nudc. Qua dita dung d€ in tuci hay ché bi€n thanh cdc sdn phadm khic.

Qua dita c¢6 huong vi thom ngon va giau chit dinh dudng.

Bing dudi diy gidi thiéu cho ching ta cdc thanh phan héa hoc c6 trong qua

Bang 2.2 Thanh phian héa hoc ¢6 trong qué dita

Thanh phan héa hoc Ham lugng ( % )
Nudc 85
Pudng 13
Protein 0,06
Cellulose 0,3
Acide 0,6
Vitamin C (mg/100) 0,3

(Bose va Mitra , 1990)

Tuy nhién, qud dita con chita nhiéu loai vitamin nhu: vitamin A c6 130 don
vi quoc t€, vitamin B1 _ 0,08 mg; B2 _ 0,02 mg; céc loai chit khodng c6 Ca _ 16
m; P _ 11 mg; Fe _ 0,3 mg; Cu _ 0,07 mg. Va dic biét, trong qua dda con c6

enzym bromelin 12 loai enzym gitdp tiéu héa rat tot.



2.3.2. Phin loai:

Ngudi ta c6 thé chia dita 1am 3 nhém chinh:

- Cayenne: qui to nhit, thit qud mau vang, vi it ngot. Nhém nay I3 ngudn
nguyén liéu rat tdt cho ché€ bién cong nghiép nén rat phd bién.

- Queen: qua khd nhd, thit qud mau vang dim, gion, mui dé chiu, vi chua
ngot hai hoa. Nhém nay cé chat lugng kha tdt thudng diing d€ in tudi.

- Spanish: qua to hon dda nhém Queen, thit qua mau vang nhat, vi hdi chua,
gion hon dita Queen, c6 chat lugng khong tot nén it phd bién.

Ngoai ra, con ¢c6 nhém Abacaxi v8i qué hinh thoi, mau sdng, thit quda mau
tring. Kich thuéc va mau sic khong phit hgp cho ché bi€n. (Trin Thé Tuc va Vil
Manh Hai, 2000)

2.4. S¢ luge vé canxi clorua trong ché& bién thyc phim:
2.4.1. Tinh chat ctia muoi CaCl,:

Canxi clorua (CaCl,) 12 mot chdt rin mau tring, rit hdo nudc, ton tai dudi
dang tinh thé.

Canxi clorua thuong mai c¢6 2 dang chi y€u: dang ngdm nudc CaCl,.6H,0 va
dang khdi x8p tring CaCl,.2H,0 .

Canxi clorua tan nhiéu trong nudc va tda nhiét, it tan trong rudu va axeton .
2.4.2. Vai tro cta canxi clorua trong ché& bién thuc pham:

Trong linh vuc sdn xuat thyc pham, dic biét 13 sdn xud't d6 hop tir rau qua,
dung dich mudi canxi thudng dudc ding d€ ngdm mot sd loai rau qui nhim gia
ting do cting cho sin phidm rau, qud d6ng hop. Ngoai Canxi clorua 13 loai thudng
st dung, cdc loai mudi canxi sunfate, canxi citrate, monocanxi phosphate hodc hon
hgp clia chiing ciing dugc dang. Canxi lién két véi acid pectic c6 trong t€ bao clia
qua d€ hinh thAnh mudi canxi pectate can thi€t cho sy vitng chic ctia vach t& bao.

Nh& d6, két cau clia qua khong bi mém nhiin. (Nguyén Trong C4n, 2001)



Theo Nguyén Vin Ti€p, Qudch Pinh vd Ngd M§ Van (2000), trong qud
trinh ch€ bi€n vai, nhin déng hop, qui sau khi x Iy sd bo sé& dugc ngdm trong
dung dich canxi clorua 0,5 % trong thdi gian 10 d&€n 15 phiit d€ ting do clng.

2.5. Téng quan vé do hop:

Péng hop 13 mot trong nhitng phuong phiap bdo quin thuc phim dugc si
dung rong rdi. PAy 1a bién phdp bdo quin bing cich cho thyc pham vao vit chita
kin va dung nhiét d€ tiéu diét vi sinh vat gy hu hdng thyc pham. Nhu vay, sdn
phdm khong con x3y ra qué trinh trao ddi chit véi moi trudng bén ngoai va vi sinh
vat cling khong thé xaAm nhip vao bén trong hdp. Phuong phip nay di dugc
Nicolas Appert phdt hi€én ndm 1810.

2.5.1. D6 hop qua nudc ép trii cay:
2.5.1.1. Dinh nghia:

D6 hop qua nudc ép trdi cdy thuc chat 1a loai dd hop qui nudc dudng nhung
c6 bd sung thém nudc ép trai cAy vdi ndng @6 thich hgp vao dung dich phd. Loai db
hdp nay dudc ché bié€n tir cdc loai qud d€ nguyén hay dudc cit dinh hinh, qua xi 1y
(got vd, bd hat, chan ...), x&p hdp, rét dung dich phi, ghép nip va thanh tring.

D6 hop qua nudc ép trdi cdy c6 thé phan thanh 2 loai:

- Db hop qua nude ép tir mot loai nguyén liéu

- Pb hop qua nudc ép dudc phdi ché tir nude ép clia mot loai nguyén lidu
khéc.
2.5.1.2. Vai tro va dic diém chung cia nudc ép trai cay:

Nhitng chat c6 gid tri dinh dudng cao nhi't trong rau qua nhu dudng, acid hitu
cd, vitamin ... déu tip trung trong nudc ép qui. Nhd c¢6 diy dd va can dbi cdc chat
Ay nén nudc ép qué c6 huong vi rat thom ngon.

Nuéc ép qua chd yé&u diing d€ udng, ngoai ra con ding dé ché bién xird qua,

rugu mui, nudc gidi khat cé nap khi hay mit dong ...
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Viéc bd sung nu6c ép qua vdi ndng do thich hdp vao qud trinh ché bién qua
déng hop khong nhim muc dich bdo qudn ma chii yéu 1a ting thém huong vi va gid
tri dinh dudng cho sdn pham.
2.5.1.3. Pham chi't ctia @6 hop:

Theo Nguyén Vin Ti€p, Qudch Pinh va Ngé6 My Van (2000), dd hop khi
dua ra ngoai mang lugi thuong nghiép d€ cung cip cho ngudi tiéu diung phdi dat
yéu cau toi thi€u vé cdc chi tiéu: hinh thdi bé ngoai, vé vi sinh vat, v& héa hoc va
cadm quan.

Vé hinh thdi bé ngoai: d0 hop phdi c6 nhdn hiéu nguyén ven, ngay ngin,
sach sé&, ghi rd cdc hang muc: co quan quén 1y, cd s ché bié€n, tén hang, phim cip,
ngly sdn xuit, khoi lugng tinh va khéi lugng ca bi.

V& vi sinh vat: 6 hop qua khong bi hu hdng do hoat dong cla vi sinh vat,
khong c6 vi sinh vat gdy bénh, lugng tap tring khong qué qui dinh.

Vé héa hoc: khong vugt qui qui dinh vé ham Iugng kim loai ning, ddm bdo
céc chi tiéu vé cdc thanh phin héa hoc chii y&u nhu dd dudng, dd acid ...

Vé cdm quan: phdi ddm bdo hinh thdi, huong vi, mau sic, do trong clia sin
phdm theo nhitng qui dinh ctlia tirng loai sdn phdm.

2.5.2. Thanh trung d6 hop:

Trong san xui't dd hop, thanh triing 13 mdt qua trinh quan trong, c6 tic dung
quyét dinh tdi kha ning bdo quin va chat lugng clia thuc phAm. Thanh trung hay
tiét truing d€ diét hoan toan vi sinh vat va nha bao cla ching, 1am triét d€ nhu vay
thi phdi dun néng sdn phim tdi nhiét do kh4 cao hodc tén rat nhiéu thsi gian, va
trong di€u kién nhu vay thi nhiéu thanh phin va cau tric cla thyc phim bi phd
hiiy, Iam gidm rit nhiéu gid tri dinh dudng va phdm chi't cdm quan.

Do hop 1a mdi trudng dinh dudng tdt cho sy phat trién cda vi sinh vat. Cdc
loai vi sinh vat c6 mic d6 phat tri€n khac nhau trong cdc moi trudng c6 do acid hay
pH khéc nhau.

Cin ctf vdo chi s6 acid, ngudi ta chia dd hop 1am 3 nhém:
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- Nhém khong chua c6 pH trén 6
- Nh6ém it chua c6 pH 4,5 -6
- Nhém chua c6 ph < 4,5

Hai nhém trén bao gdbm céc loai dd hop thit, c4, sita, rau_thit, nAm, mot s6
dd hop rau. Con nhém thit 3 gdm dd hop ca chua, @5 hdp hoa qua, d6 hdp rau (rau
dam dam, rau mudi chua).

Céc vi sinh vat phdt trién & moi truSng pH > 4,5 lai chiu dudc sy tic dung
clia nhiét @6 cao déu thudc loai vi sinh vat va néng. Do d6, cdc d6 hop khong chua
hay it chua hdu hé&t phai thanh tring & nhiét do trén 100°C.

O céc loai dd hop c6 pH dudi 4,5 thi vi khu&n va néng khong phat trién, tinh
chiu nhiét ciia né gidm di, nén bi tiéu diét dé dang khi ning nhiét. Ngoai ra, cic vi
khuin khdc c¢6 nha bao hay khong c6 nha bio, nAm men, nAm mac tuy cé thé phat
trién dudc nhung hiau hét lai kém chiu nhiét. Do dé, ddi véi cac loai d6 hop cé do
acid cao thi chi cin thanh tring & 100°C hay dudi 100°C (Nguy&n Vin Tiép, Quéch
Pinh va Ngdé M§ Van (2000).

Nhu vay, v6i cdc loai do hop khdc nhau ngudi ta phdi chon nhiét do thanh
trung khic nhau.

Biang 2.3 Nhiét do thanh triing thich hdp theo pH ciia cdc loai sdn phim

Loai dd hop pH Nhiét d thanh tring
Thit, cd, sita, thit_rau, > 4,5 100°C - 121°C

nam, rau tv nhién.
Hoa qua, ca chua, rau <45 80°C - 100°C

chua, rau dam dam.

(Ngudn: Nguyén Vin Ti€p, Quich Pinh va Ngd M§ Van, 2000)



12

2.5.3. C4c nguyén nhan giay hu héng dé hop:
2.5.3.1. P6 hop hu héng do vi sinh vat:

D6 hop bi hu hdng vi vi sinh vat sinh ra cdc chit khi c6 thé gy cing phong
nip hodc khong sinh khi va khong phong nip, nhung cé diu hiéu thuc pham bi hu
héng nhu nu6c bi van duc, vita nat, c6 bot, c6 mui la (chua, thdi). P4 hdp bi hu
hdéng do vi sinh vat do cdc nguyén nhéin sau day:

- Thanh tring khong ding ch€ do: wic 1a thanh tring & nhiét do va thdoi gian
chua di yéu cau. Mbi loai dd hdp khi dua vao sidn xudt déu dugc nghién ciu skt
dung mot ché do thanh triing thich hop, nhung trong trudng hgp diéu kién vé sinh
san xuat kém, mic d6 nhiém tring trong san pham ch& bi€n va trong diy chuyén
san xuit cao néu khong thay ddi ché d6 thanh tring coi nhu thanh triing khong
ding ché do.

- Phuong phdp lam ngudi khong thich hgp: cdc nha bao ctia vi sinh vat wva ndng
con lai phat trién manh trong khodng 48,9 — 71,1°C , néu 1am ngudi chdm ching c6
diéu kién phat trién, do d6 cin lam ngudi nhanh xudng dudi 45°C. Lam ngudi
nhanh con lam cho sdn phdm khong bi mém nhiin vi qué nhiét.

- M&i ghép bi hd: do c¢d cdu ghép lam viéc khdong ding nguyén tic, hodc do moi
han doc bi hd, hodc do 4p sudt du qué cao khi thanh trang.

- Vi sinh vat phat trién nhiéu trudc khi thanh tring: néu khong dugc thuc hién
ding quy trinh cdng nghé, ché d6 vé sinh cong nghiép, thi sdn pham ché bi€n bi
nhiém triing nhiéu. Mit khdc, néu sau khi ghép kin, dd hop phdi chd dem di thanh
triing qué 14au, § nhiét do néng khong cao, cdc vi sinh vat da phat trién 1am héng db
hop trude khi thanh trung.

- Bdo qudn & nhiét do cao: da sd vi sinh vat phat trién & nhiét @6 xung quanh
37°C, loai wa &m lai phat tri€n manh & 23°C — 38°C. Vi th€ nhiét do bio quin
thudng dudi 20°C. N&u nhiét do & trong kho bdo quéan trén 21°C, dic biét tir 30°C
trd 1&n s& kich thich sy phat trién ctia vi sinh vat con séng sét sau khi thanh triing

dé 1am héng dd hop.
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2.5.3.2. D6 hop bi hu héng do hién tugng héa hoc:

Hién tugng in mon 16p ma ctia bao bi hdp sit sinh ra khi hydro c¢6 thé lam
cho hop bi phong. Hién tugng phong dé tuy khdng manh bing phdng do vi sinh vat,
nhung biéu hién kim loai d3 nhiém kh4 nhiéu vao sidn phdm. Cdc phan tng héa
hoc giita c4dc thanh phin clia thuc pham, giita thuc phdm véi bao bi kim loai, tao
thanh cdc chit 1am gidm ph&m chat cia db hop vé gid tri dinh dudng va cdm quan
va ¢6 trudng hdp 1am cho dd hdp bi hu hdng.
2.5.3.3. P6 hop bi hu hong do tic dung co ly:

Trong céc giai doan ghép mi, thanh triing, bdo quan, va van chuyén, dd hop
c6 thé bi hu hdng do phdng, bep, méo va ri.

D6 hop c6 thé bi phdng do x&p san phadm qué day, do bai khi khong day du,
do chuyén chd tir xif lanh sang xit néng, tif viing thap 1én viing cao.

D6 hop bién dang, méo, ri do thuc hién khong ding cdc thao tic kj thuat
trong qué trinh ch€ bi€n, van chuyén, bido quan hay s dung nguyén vat liéu khong
hgp qui cdch (bao bi qua mdng, vat liéu &m uét...)

Do hop bi hdng do tdc dung cd Iy chi mat gid tri vé mat thuong phim, ma
khong mat gid tri dinh dudng, c6 thé ché bi€n lai hay diung d€ ché bién cic sin

phdm khic.
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Phan 3 VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1. Péi tugng nghién ciu:
Thi nghiém dugc ti€n hanh trén qué thanh long.
3.2. Thdi gian va dia di€m nghién ciu:
Thoi gian: ti thing 3/2006 dén thing 6/2006.
Pia di€m: tai Trung TAm Nghién Ctu Bdo Qudn va Ch€& Bi€n Rau Qua,
Trudng Pai Hoc Nong Lam TP.HCM.
3.3. Vat liéu nghién ciru:
3.3.1. Nguyén vat liéu:
Nguyén liéu chinh: thanh long c6 trong lugng trung binh mét trdi khodng 450
- 550 g, dudc mua tai chd ddu mdi ndng san thuc ph&m Tam Binh, Thi Pic -
Tp.HCM.
Nguyén vat liéu khac:
— Dua
— Dulng
— Acid citric, mudi CaCl, va cdc loai héa chit thi nghiém dudc cung cip tir
phong thi nghiém Héa Sinh — Khoa Cong Nghé Thyc Phim.
— Hop sdt tdy mua tai cong ty Tovecan, 310 Lac Long Quan, Q11, TP.HCM.
3.3.2. Thiét bi va dung cu dung trong nghién cifu:
— Noi autoclave c¢6 gin dau do do nhiét dd tai tAim sdn phdm.
— May ghép mi Lanico.
— Mady do mau
— M4y do d06 cling cam tay
— May do pH
— Khic xa k&

— Canky thuat
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— May ép nudc trdi cay
— Céc dung cu phong thi nghi€ém.
3.4. Phuong phap nghién cdu:

Quy trinh ch€ bién thit nghiém thanh long nuéc ép dita déng hop:

Ti€p nhan nguyén liéu thanh long Dua
l

Xt 1y sd bo (rda, got vo) Xu ly
l l

C4t mi€ng, dinh hinh mi€ng cit Ep
l l
Ngam dung dich CaCl, Phoi ch€ dich phii nudc dita
Dich phu

i

X&p hop, rét dich phii

l

Ghép mi

Thanh trung

l

Lam ngudi nhanh

l

B4o 0n

l

Thanh phim

Hinh 3.1: Quy trinh ch& bién thit nghiém thanh long nuéc ép dita déng hop



17

C4c thi nghiém dudc tién hanh trén co s§ chon cdc thdong s6 tdt nhat cia thi
nghiém trude 1am co s& cho thi nghiém ti€p theo.
3.4.1. Khdo sit dic tinh ctia thanh long nguyén liéu :

Thanh long nguyén liéu dugc mua vé va xdc dinh cdc chi tiéu sau:

— Do 4m: dugc xdc dinh bing phuong phdp siy kho & 105°C dén trong lugng
khong d6i biing ti sy Memmert.

— D0 Brix (%): dugc x4c dinh bing khiic xa k€ Atago 0 — 32%.

— Ham lugng acid (%): dudc xdc dinh bing phuong phidp chuin dd vdi dung
dich NaOH 0,1N vdi chi thi phenolphtalein 1%, tinh theo ham lugng acid
citric. K€t qua dudc tinh theo cdng thic sau:

— Ham lugng acid (%) = K.n.V,.100/V.m
Trong do:

n: thé tich NaOH da dung

m: trong lugng mAu dem phin tich

K: hé sd clia loai acid, ddi véi acid citric K = 0,0064
Vo = 100 ml: thé tich dinh mutc

V: thé tich dung dich

— Do pH: dudc do bing mdy do pH

— Ham lugng vitamin C: x4dc dinh ham Iugng vitamin C theo TCVN 4715 — 89.
No61 dung phuong phdp dudc trinh bay trong Phu luc 4.

— Mau sdc: duge xdc dinh bing mdy do mau Minolta Chroma Meter CR — 200
theo hé thong khong gian mau L, a*, b*. Trong do:

L : biéu thi mic do sdng tdi, 0 -100.
a* : tf mau xanh 14 cAy dén mau do, -60 + +60.
b* : tif mau xanh da trdi dé€n mau vang, -60 + +60.

— Do ciing dugc xdc dinh bing mdy do do ciing cam tay Penetrometer loai 5

kg.

— Trong lugng: Pugc xdc dinh biing can k§ thuit véi sai s6 nhé hon 0,01 g.
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Tuong ty, dita mua vé cling dudc khio sat thanh phan vdéi cdc chi tiéu pH, do
brix, d6 acid.

3.4.2. Thi nghiém 1: Anh huéng ciia ndng dd canxi clorua 1én cha't lugng cam
quan vé cdu tric cda sin pham.

Muc dich thyc hién: thi nghiém dudc thyc hién nhim tim ra ch€ do ngdm
trong dung dich mudi CaCl, thich hgp, dat hiéu qua cao vé gid tri cdm quan vé ciu
triic ctia san phdm.

B4 tri thi nghiém: thi nghiém dudc bd tri theo ki€u hoan toan ngiu nhién,
hai y&u t& v6i ba 1an lip lai. S6 lugng miu clia mdi nghiém thitc 12 3 hop .

Yé&u t& A: ndng dd mudi CaCl, véi 2 mitc do: Al =1%, A2=1,5%

Yé&u t& B: thdi gian ngdm vdi 2 midc do: B1 = 15phit, B2 = 20 phit.

Mau ddi chitng khong ngdm trong dung dich mudi CaCl,.

S6 nghiém thic : 5

Tong s6 miu: 90 hop (gém cd 2 loai mi€ng cit).

Phuong phap thye hién: nguyén liéu thanh long dudc rita sach, b vd, cit
miéng va dem ngdm trong dung dich mudi CaCl, v6i ndng do va thdi gian khdc
nhau nhu trén. Sau d6, thanh long dudc vét ra, xEp vao hop va rét dung dich phi
c6 nong do6 nudc ép dia nguyén chat 1a 25% va dudc bd sung thém nudc va dudng
dé dat dugc 16 do Brix, acid citric 0,2 %. Nhiét do dung dich pht lic rét khodng 90
— 100°C. Ti 1& gitta hai thanh phin cdi : nudc 12 55 :45 v6i trong lugng tinh ciia hop
la 450 g. Hop dugc ghép mi va dugc thanh tring trong ndi autoclave véi ch€ do
nhiét 12 85°C trong 15 phit. Sau d6, sin pham dugc 1am ngudi, lau khd va dugc bio
quan & nhiét d6 phong & nhiét 46 khoang 28 — 30°C.

Chi tiéu theo déi: ddnh gid cAm quan vé cu triic cda sdn pham sau 15 ngay
bdo 6n bing phudng phdp so hing d€ chon ra nghiém thic t5t nhit d€ 1am cd sé
cho thi nghiém ti€p theo.

Thi nghiém dudc thuc hién 1an ludt tirng hinh dang mi&€ng cit: hinh tru tron

dudng kinh 2,5 cm va chiéu cao 2,5 cm, hinh vuong 2,5cm x 2,5 cm x 2,5 cm.



Thi nghiém 1.1: P&i véi mié€ng cit hinh try tron:

Tho1 gia CaCl, (A) Al A2
Bl AlBI1 A2B1
B2 Al1B2 A2B2

Thi nghiém 1.2: P6i véi mi€ng cit hinh vudng.

Thot gia CaCl, (A) Al A2
Bl AlB1 A2B1
B2 Al1B2 A2B2
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3.4.3. Thi nghiém 2: Anh huéng ctia nong d6 dudng trong dung dich phi 1én
cha't lugng cam quan vé vi ciia san pham.

Muc dich: thi nghiém dugc thyc hién nhim tim ra cong thic cia dung dich
phti dat gid tri cAm quan cao nhat vé vi.

Bo tri thi nghiém: thi nghiém dugc bo tri hoan toan ngiu nhién, mot yéu td,
v6i 3 1an 13p lai. S6 lwvgng mAu cho mdi 1an 13p lai 1a 3 hop.

Yé&u t6 C: ndng do dudng (d6 Brix) cla dung dich phii véi 3 mitc do: C1 =
14,C2 =16,C3 =18.

Phuong phap thuc hién: 14y k&t qua tir thi nghiém 1 1am co sé d€ thuc hién
thi nghiém 2. C4c budc ti€n hanh tuong ty thi nghiém 1 nhung bd tri ndng dudng
trong dung dich pht khdc nhau nhu trén. Cédc thong sd khdc ctia qui trinh dugc co
dinh.

Chi tiéu theo dbi: sau 15 ngay bdo 6n, sin phim dugc dinh gid cdm quan

biing phuong phdp so hang d€ chon ra nghiém thitc t6t nhat vé vi.

Miéng ci hiém thic Cl C2 C3

Tru tron 14 % 16 % 18 %

Hinh vudng 14 % 16 % 18 %
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3.4.4. Thi nghiém 3: Xéc dinh ch& do thanh trung thich hgp cho san pham.

Muc dich thi nghiém: thi nghiém dudc thyc hién nhim xdc dinh dudc ché
dd thanh tring thich hgp cho sdn phdm thanh long nuéc ép dia d6ng hdp.

Bé tri thi nghiém: thi nghiém dugc bd tri hoan toan ngau nhién, mot yéu t&
vdi ba 1an 13p lai. S6 lugng mAu cho mdi nghiém thitc 1a 3 hop

Y&u t8 D: ché d6 nhiét thanh tring véi 3 ché do: 80°C/15 phut; 85°C/15phiit;
90°C/15phiit

S6 nghiém thifc: 3

Téng s6: 54 hop (gdm ca 2 loai mi€ng cit).

Phuong phap thuc hién: 14y két qua cla cdc thi nghiém trude 1am co sé cho
thi nghiém 3. Cdc budc ti€n hanh tuong tu cdc thi nghiéml, 2 nhung bd tri ch€ do
thanh trung khdc nhau nhu trén.

Chi tiéu theo doi: sin phim dudc ti€n hanh ki€m tra ham lugng vitamin C

PN . A N < N 2. Z* A *A A
con lai, sy thay d6i mau sac clia phan cdi so vdi thanh long nguyén li€u ban dau

thong qua gid tri AE = /(AL) +(Aa)? +(Ab)> .Pdng thdi ki€m tra héa 1y va dénh
gi4 cdm quan biing phuong phap cho di€m nhim tim ra ch& do x ly nhiét phit hop.
Phudng phdp danh gia theo TCVN 3215 — 79 va Bang huéng din cho di€m dugc
trinh bay & Phu luc 3.1 va 3.2.

Thi nghiém 3.1: P3i véi miéng cit hinh try tron.

Nghiém thiic | Ché d6 nhiét

1 80°C/15 phiit

2 85°C/15 phit

3 90°C/15 phiit
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Thi nghiém 3.2: Pdi v6i miéng cit hinh vudng

Nghiém thic Ch€& do nhiét
1 80°C/15 phuit
2 85°C/15 phuit
3 90°C/15 phiit

3.4.5. Thi nghiém 4: Khdo sat 4nh hudng ctia thdi gian bao quan 1én chat lugng
cdia sin pham.

Muc dich thyc hién: thi nghiém dudc thyc hién nhim xem xét sy thay dsi
clia sdn phAm vé mit cdm quan va hod 1y trong thdi ky bdo quin.

B& tri thi nghiém: thi nghiém dudc bd tri hoin toan ngdu nhién, mot yéu t&
vdi ba 1an 13p lai. SO luvgng mAu cho mdi 1an 14p lai 12 3 hop.

Y&u t6 E: thdi gian bdo quin san pham vdi 2 mic do: 30 ngay va 60 ngay.

Phuong phap thuc hién: két qud clia thi nghiém trén 1am co s& cho thi
nghiém cudi ciing. Sau khodng thdi gian c¢§ dinh trén, sadn phdm dugc ti€n hanh
danh gia lai.

Chi tiéu theo déi: sy bi€n d6i mau sic clia sadn phim theo thdi gian bio
quan. Céc chi tiéu v& mau sic, mui vi, hinh thdi cia sdn pham, do trong clia dung
dich pht va sy thay ddi dd Brix clia hai thanh phan cdi va nu6c. Phuong phdp dinh

gid theo TCVN 3215 — 79.

3.4.6. Panh gia chait lugng san pham thanh long nuéc ép dita déng hop:
3.4.6.1. Chat lugng bao bi:
Céc chi tiéu d4nh gid gém:
Mit trong va mit ngoai cua hop dudc xdc dinh theo TCVN 4412 — 87
Céc khuyét tat: phong, hd nip, i sét, 16i mi ghép.

b6 kin dugc xdc dinh theo TCVN 4412 — 87.
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3.4.6.2. Ki€m tra vi sinh
Sau thdi gian bdo dn, miu dugc giti dén vién Pasteur TPHCM, s6147 dudng
Pasteur, Quian 3, TPHCM d€ ddnh gid chat lugng vi sinh.
C4c chi tiéu d4nh gid bao gdm:
Téng s6 vi sinh vat hi€u khi
Téng s6 vi khudn ki khi sinh H,S
Tdng s6 nAm men
Téng s6 nAm mdc
3.4.6.3. Kiém tra thanh phan héa ly:
Ciéc chi tiéu dudc kiém tra bao gdm: dd Brix, @6 pH, ham lugng acid, him
lugng vitamin C.
3.5. X Iy s6 liéu :

S6 liéu dude xt 1y biing phan mém Statgraphic version 7.0
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Phin 4 KET QUA VA THAO LUAN

4.1. Khio sat thanh phan héa Iy ctia nguyén liéu:

Trudc khi nghién citu sdn xuat sin phdm thanh long nuSc ép dita déng hop,
chiing t6i 14y mau nguyén liéu va ki€m tra mot s6 chi tiéu can thiét. K&t qua dugc
thé hién qua bdng 4.1 ,4.2 va 4.3

Bang 4.1 Bic tinh ¢o 1y clia thanh long nguyén liéu (*)

Chi tiéu K&t qua
Trong lugng qua nguyén (g) 471,12+ 25,9
Trong lugng phin dn dugc (g) 315,05 = 17,31
Trong lugng vo (g) 156,07 + 8,59
Mau sic v (L; a; b) 50,96; 15,30; 5,97
Mau sic thit qué (L; a; b) 65,93, 0,25; 2,37
Do cang ( KgF/em?) 0,58

Bang 4.2 Thanh phian héa hoc cla thanh long nguyén liéu (*)

Chi tiéu K&t qua
Ham lugng nudc (%) 86,12
Po Brix (%) 11,2
bo acid (%) 0,21
Chi s0 Brix/acid 53,33
pH 423
Vitamin C (mg/100g) 42
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Bang 4.3 Thanh phan héa hoc clia dita (*)

Chi tiéu K&t qua
Ham lugng nudce (%) 84,56
pH 3,40
b6 acid (%) 0,85
b0 Brix (%) 12,6
Vitamin C (mg/100g) 3

(*) S8 liéu trong bang chi c6 gid tri tham khdo

K&t qua thé hién & bang 4.2 cho thdy lugng dudng, acid, vitamin C trong
thanh long khong cao, nén trong qué trinh ché& bi€n, sdn phdm dugc bd sung thém
dudng, nude, nude ép dita vao trong dung dich phii nhim lam ting thém mui vi va
gi4 tri dinh dudng cho thanh phim. Tuy nhién, thanh long lai chita hAm lugng nudc
cao (86,12 %), ciu triic thit qu4 mém nén sdn phaAm dé& bi mém nhiin vi trong qua
trinh ch€ bi€n c6 qua giai doan xi 1y nhiét.

Tir bdng 4.3 chiing t6i nhin thd'y ndng do acid cta dita khd cao, ham ludng
dudng tuong ddi thap, chi khodng 12,6 dd Brix, do d6 can thi€t phdi phdi ché dé dat
dudc ham lugng dudng va ndng dd acid sao cho phu hdp, tao huong vi hai hoa
nhiim dat chat lugng cdm quan cao cho sdn pham. Nhu vay, nuSc ép dita c6 thé bd
sung vao nudc dudng vdi ty 1& phi hop sao cho thanh phdm cudi cling vira c6
huong vi dic trung vira ting gid tri dinh dudng.

4.2. Khao siat anh hudng cia ché do ngim canxi clorua lén cau triic cia san
phim:

Cau tric ty nhién cla thit qua thanh long rdt mém va ham lugng nudc cao,
nén sau khi dugc got v, cit tao hinh, thanh long s& dugc ngdm trong dung dich
mudi CaCl, v6i ndng d6 va thdi gian thich hdp nhim cdi thién ciu tric sdn phaAm
sau qué trinh x& 1i nhiét. Viéc ngdm trong dung dich mudi CaCl, dudc chiing tdi

thuc hién véi 2 dang mi€ng cit: dang tru tron c6 dudng kinh 2,5 cm, chiéu cao 2,5
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cm va dang khoi vudng c6 kich thude 2,5 cm x 2,5 cm x 2,5 cm, nhim muc dich tim
hi€u vé dnh hudng ctia CaCl, d&€n ciu tric giita 2 dang mi€ng cit ndy.

Thi nghiém dugc bo tri véi ndng dd CaCl, 1% ; 1,5 % trong thdi gian 15 phiit,
20 phit, déng thdi thyc hién véi miu ddi chitng khong ngdm trong dung dich mudi
CaCl,.

K&t qua danh gid cdm quan vé cdu tric clia san pham dudc trinh bay trong
Bang 4.4 (s6 liéu thé & Phu luc 5.1 va 5.2) va Hinh 4.1.

Bang 4.4 Anh hudng clia ch&€ d6 ngdm CaCl, l1én tinh cdm quan vé ciu tric

9 2 ~
cua san phim

Miéng cit Dang tru tron Dang vudng
N STK X Sp X Sp
Al Bl -0,35 0,58 -0,22 0,07
B2 0,83 0,19 0,87 0,04
A2 Bl -0,12 0,45 -0,18 0,17
B2 0,30 0,38 0,36 0,17
D6i chitng -0,67 0,36 -0,86 0,08
Trong d6:

Al: thdi gian 15 phiit.
A2: thdi gian 20 phiit.
B1: ndng d6 CaCl, 1%.
B2: ndong d6 CaCl, 1,5%.
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Hinh 4.1 Anh hudng cia ch&€ do6 ngdm CaCl, 1én tinh cdm quan vé& cu tric cla sdn
phim.
Qua x1¥ li thdng ké (Phu luc 16) cho két qua nhu sau:

D6i v6i miéng cit dang tru tron:

Giffa cdc nong d6 CaCl, thit nghiém, sy khdc biét cdm quan vé ciu tric 12
rat c6 y nghia vé mit thong ké véi P < 0,001 (phu luc 16.1)

Gitta céc thdi gian ngdm thit nghiém, sy khdc biét cdm quan vé cau tric la
khong c6 y nghia.

Su tuong tdc gitta thdi gian ngdm va ndng d6 CaCl, 1a ¢6 ¥ nghia vé mit
thong ké véi P < 0,05.

Gifra nghiém thitc d6i chitng va cdc nghiém thitc ¢6 xit 1y, su khac biét 1a rat
c6 ¥y nghia v6i P < 0,001 (phu luc 16.4)

D6i véi miéng cit dang vudng:

Giffa cdc nong d6 CaCl, thit nghiém, sy khdc biét cAm quan vé ciu tric 1a
rat c6 y nghia vé mit thong ké véi P < 0,001 (phu luc 16.1)

Gifta cdc thdi gian ngdm thit nghiém, sy khdc biét cAm quan vé cdu triic la
c6 y nghia véi P<0,05.
Sy tuong tdc giita thdi gian ngdm va néng do CaCl, 1a ¢6 ¥ nghia vé mit

thong ké v6i P < 0,01.
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Giita nghiém thitc d6i chitng va cdc nghiém thitc ¢6 xtt 1y, sw khdc biét 1a rat
c6 y nghia v61 P < 0,001 (phu luc 16.4)

Qua Bang 4.4 cho thdy di€m cdm quan trung binh ctia nghiém thitc A1B2 1a
0,83 va 0,87 di€m cao hon so v6i cdc nghiém thitc con lai. Nghiém thifc d6i ching
c6 diém trung binh thap nhat —0,67 va —0,86. Nhu vdy, viéc ngdim CaCl, c6 anh
hudng d&n cdm quan vé ciu tric cia sdn pham, va d3 han ché dugc sy mém nhiin
clia sadn pham sau khi x{ 1y nhiét. Trong qué trinh ngdm, ion Ca™ da khuyé&ch tin
vao trong gian bao d€ hinh thinh mudi canxi pectate. Tir d6, hinh thinh mang luéi
khong gian, ciu triic mang t€ bao va khodng khong gian bao trd nén chit ché hon.
Nh& dé, két ciu cda sdn pham sé& it bi mém nhiin hon.

Thong thudng viéc ngdm qud trong dung dich CaCl, & néng do cao thudng
gdy nén vi ding cho sdn phd&m trong cong nghé sin xuit d6 hop qui nudc dudng
(Arthey va Ashurst, 2001). Tuy nhién, trong di€u kién thi nghiém clia ching toi,
100 % cdm quan vién déu khong nhin ra dugc sy khic biét vé€ vi ding giita nghiém
thitc doi chitng va cdc nghiém thitc c6 ngdim CaCl,. Nhu vay, viéc ngim trong dung
dich mudi CaCl, khong 4nh hudng 1én vi clia sdn pham.

Qua x1t 1i thong ké (phu luc 16.6), két qua cho thd'y khong c6 su khac biét
gifta 2 dang mi&ng cit.

Tém lai, v6i 2 dang mi€ng cit, nghiém thitc A1B2 (CaCl, n6ng do 1,5 %
ngim trong 15 phit) déu cho k&t qud cdm quan vé ciu tric cao hon ¢é ¥y nghia vé6i
cdc nghiém thirc con lai. Giita 2 dang mi€ng cit, sy khdc biét vé diém 13 tuong doi
thﬁ'p 0,83 di€m va 0,87 diém. Do d6, nghiém thitc A1B2 (dung dich CaCl, 1,5 % va

thdi gian ngdm 15 phit) dugc chon 1am k&t qua cho céc thi nghiém ti€p theo.
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4.3. Anh huéng ctia ham lugng dudng trong dung dich phu lén chat lugng cam
quan vé vi ciia sin pham

Theo Nguyén Pai Chi Thanh (2005) sadn pham thanh long nudc dudng déng
hop cho diém cdm quan vé vi cao nhat khi dung dich pht c¢6 ham lugng chat kho
hoa tan 1a 16 do Brix va ndng do acid citric 0,2 %. Tuy nhién, trong pham vi dé tai
nay, phan dung dich pht dugc bé sung thém nudc ép dita c6 ndng do acid cao, nén
ching toi ti€n hanh thi nghiém trén cdc mic nong d6 dudng khic nhau (14 do
Brix, 16 dd Brix, 18 do Brix) vdi diéu kién 12 c6 dinh néng do acid clda dung dich
phti 13 0,2 %. Sdn pham dugc danh gid 1a tot thi ¢6 vi hai hoa, dic trung clia sdn
ph&m, khong chua qud ciing khong ngot qui. Vi ngot dudc ddnh gid bing phuong
phdp thit ném. K&t qui d4nh gid cdm quan vé vi dudc ghi nhin trong Bang 4.5 (s&
liéu day dd trong phu luc 6.1 va 6.2) va Hinh 4.2.

Bing 4.5 K&t qua ddnh gid cdm quan vé vi clia sdn pham véi cac ham lugng dudng

khéc nhau.
Dang cit Dang tru tron Dang khdi vudng
N TSTK X Sp X Sp
14 -0,318 0,10 0 0,10
16 0,425 0 0,318 0,18
18 -0,141 0,16 -0,318 0,10
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Hinh 4.2 K&t qui d4nh gid cdm quan vé vi clia sdn phdm vdi cic haim lugng dudng
khac nhau.

Qua cdc thi nghiém khdo sit vé vi clia sdn phdm, chiing t6i nhan thi'y ndng
do dudng 16 do Brix trong dung dich phi cho di€m cdm quan cao nhat, véi di€m
cdm quan & dang tru tron 14 0,425 diém va 0,318 diém & dang khdi vudng.

K&t qua xi Iy thong ké (xem phu luc 17) & cd 2 dang mi€ng cit déu cho
tha'y su khdc biét vé chit lugng cdm quan clia sidn phim giita cdc ndng dd dudng st
dung 1a ¢6 y nghia vé mit thong ké véi P < 0,05. Hai nghiém thitc 14 do Brix va 18
dd Brix cho k&t qua khong khdc biét (Bdng tric nghiém LSD & phu luc 17.2).

Ham lugng dudng & cdc nghiém thifc khdc nhau thi gid tri vé vi clia sdn
phdm ciing khdc nhau. P&i véi nghiém thitc 18 d6 Brix sdn phdm c6 vi ngot nhiéu
hon chua, do lugng dudng bd sung vao nhiéu va di€ém cdm quan trung binh 1a (-
0,141 _ dang tru tron); (-0,318 _ dang kh&i vudng). P6i véi nghiém thic 14 do
Brix, sdn pham lai c¢6 vi nhat, nén diém cdm quan thap. Pic biét, nghiém thiic 16
dd Brix cho diém cdm quan vé vi cao nhat, vi sdn pham c6 dd chua ngot hai hoa dé
chiu, va dudc wa thich nhat. Qua x& li thong k& (Phu luc 17.3), k&t qud cho thay
khong c6 su khdc biét gitta 2 dang mi€ng cidt. Do d6, nghiém thitc 16 dd Brix dugc

chon 1am k&t qua d€ thyc hién c4c thi nghiém ti€p theo.
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4.4. Anh huéng ciia ch& do thanh trung 1én chat lugng sin pham

Muc dich chinh clia qud trinh thanh tring 13 nhim tiéu diét ho#c ¢ ch& dén
muc t8i da hoat dong clia vi sinh vat trong thdi gian bdo quin. Qud trinh thanh
trung dugc thuc hién trong ndi autoclave dang kin. Do sdn pham c6 pH < 4,5 nén
cho phép thanh tring & nhiét d6 dudi 100°C. 0 day, chiing t6i ti€n hanh thanh tring
th& nghiém & 3 ché& d6 1a: 80°C ; 85°C; 90°C. Thdi gian thanh triing ¢d dinh 1a 15
pht.
4.4.1. Anh huéng ciia ché do thanh trung 1én két qua d4anh gia cam quan:

Sau qu4 trinh x li nhiét, ching tdi ti€n hanh ddnh gid cAm quan theo TCVN
3215 — 79 gdm 4 chi tiéu: mau sic, mui vi, trang thdi, dd trong clia dung dich phi.
(Phu luc 7.1 va 7.2 trinh bay di€m cdm quan ctia thi nghiém 3)

Bing 4.6 K&t qui d4nh gid cdm quan theo TCVN 3215 — 79 vé mau sic & thi

nghi€ém 3
Dang cit Dang tru tron Dang khdi vuong
N TSTK X Sp X Sp
80°C/15phiit 3,75 0,125 3,88 0,125
85°C/15phiit 2,83 0,190 3,21 0,190
90° C/15phiit 2,42 0,314 2,54 0,314

Piém ddnh gid cdm quan vé mau sic dao dong trong khodng tir 2,42 dén
3,75 di€m ddi vdi dang tru tron va 2,54 dén 3,88 di€m ddi vdi dang khdi vudng.
Trong d6, & nghiém thic ¢6 ch€ do thanh tring 80°C/ 15 phit thi sdn phdm & c4 hai
dang miéng cit déu c6 mau tring hdi vang cda thanh long va dia, diéu nay c6 thé
chap nhan dugc vi sdn phdm van con giit dudec mau trang tu nhién va dic trung clia
thanh long. K&t qud x1 li thong ké (xem phu luc 18.1) cho thdy giita cdc nghiém
thitc ¢6 su khdc biét rat c6 y nghia véi P < 0,001. Nhu vdy, ch€ d6 nhiét lam cho
san pham c6 su khac biét vé mau sic.

Thong thudng , nhiét d6 cao thudng lam cho sdn pham bi thay ddi mau sic,

nén nghiém thicc 90°C/ 15 phit & 2 dang mi€ng cit déu khong dudc wa thich vé
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mau sidc. Gid tri AE thé hién sy khic biét vé mau sic cda 3 nghiém thic so vdi
nguyén liéu ban dau (Bing 4.7 va s liéu day di & phu luc 12.1 va 12.2) va Hinh
4.3

Bang 4.7 Gi tri AE cia cic ch€ do xi 1i nhiét

Dang cit Dang tru tron Dang khéi vudng
N TSTK X Sp X Sp
80°C/15 phiit 11,74 2,29 10,99 2,34
85°C/15phit 10,51 5,3 9,231 1,93
90° C/15phiit 10,65 3,04 10,985 2,72
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Hinh 4.3 Gi4 tri AE cta cdc ché do x@ li nhiét

K&t qud xit 1y thong ké (Phu luc 18.3) cho thdy khong c6 su khdc biét c6 ¥
nghia vé mit thong ké& ddi véi gid tri AE gifta cdc ché€ d6 xit li nhiét. Tuy nhién, sin
phim déu c6 sy bi€n d6i mau sic so v6i nguyén liéu ban dau 1a do nhiét d6 cao
thudng 1am cho ciu tric clia sdn phAm bi thay ddi so v6i ban dau.

Vé mii vi, ch€ d nhiét ciing 4nh hudng d&€n chi tiéu nay rit nhiéu, di€m
cdm quan vé€ chi tiéu ndy & cdc nghiém thic dao dong trong khodng (3,38 ; 2,96)
déi véi dang tru tron va (3,42 ; 3,08) d6i véi dang hinh vudong( Bing 4.8, s6 liéu

day di & phu luc 7.1 va 7.2) va Hinh 4.4.
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Bang 4.8 K&t qui cdm quan vé mii vi theo TCVN 3215 — 79 & thi nghiém 3

Dang cit Dang tru tron Dang khéi vudng
N TSTK X Sp X Sp
80° C/15phiit 3,38 0,125 3,42 0,144
85° C/15phut 3,17 0,19 3,25 0,125
90° C/15phut 2,96 0,072 3,08 0,19
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Hinh 4.4 K&t qui cdm quan vé vi theo TCVN 3215 — 79 & thi nghiém 3

Thong thudng nhiét dd cao thudng 1am cho sdn phim c6 mui ndu, nén

nghiém thiic 90°C/15 phit khong dugc ua thich vé mii vi, diém danh gid cam quan

lai thap nhat (2,96 va 3,08 di€m). Nghiém thic c6 ch€ do thanh tring 80°C/ 15 phuit

2 R 2 .z ~ [N < g 2 N
c6 diém ddnh gid cdm quan cao nhit § cd 2 dang mi€ng cat, sin pham c6 mui

tudng ddi dé chiu, dic trung clia dita, vi chua ngot hai hoa cta thanh long ban dau.

DPé€ ting tinh hip din cho sdn phim, thong thudng nha sin xuit thudng bS sung

thém mot lugng huong nhat dinh véi nong do va loai huong cho phép. Tuy nhién,

trong thi nghiém nay ching tdi khong b4 sung mii, chi st dung mui ty nhién clia

nuGc ép dua.

Ché& dd xit 1i nhiét cling 4nh hudng dén tinh chat cdm quan vé trang thdi cda

san phim. SO liéu & Bing 4.9 thé hién diéu nay (s liéu day dd & phu luc 7.1 va

7.2) va Hinh 4.5.
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Bing 4.9 K&t qua d4nh gid cdm quan vé trang thdi cda sidn pham & thi nghiém 3

Dang cit Dang tru tron Dang khéi vudng
N TSTK X Sp X Sp
80° C/15phiit 3,71 0,19 3,75 0,125
85" C/15phut 3,08 0,144 3,58 0,190
90° C/15phut 3,00 0,33 3,04 0,473
4
3.5 1
3 -
E 2:51 O Tron
L 2 A
& 15 A B Vudng
l -
0.5 4
0 T T
80 85 90
Nghié m thitc

Hinh 4.5 K&t qua ddnh gid cdm quan vé trang thdi cia sin phim & thi

nghi€ém 3

Qua x1r Iy thong ké (phu luc 18.6) cho két qui nhu sau:

Véi dang tru tron, dnh hudng clia ché do thanh tring d&€n di€ém cdm quan vé

trang thdi cia sdn phdm 13 khdc biét c6 ¥ nghia v& mit thong ké v6i P < 0,01. Ché

d6 nhiét 80°C/15 phiit cho di€m cim quan cao nhét 3,71 diém, khic biét c6 y nghia

so v6i 2 nghiém thic con lai. (Bang LSD & phu luc 18.7)

Vi miéng cit vudng, 4nh hudng clia ché do thanh triing 1én diém cdm quan

vé trang thdi cia sdn phadm 13 khdc biét rd't c6 y nghia v6i P < 0,001. Do qui thanh

long c6 cdu tric khda mém nén khong thé thanh triing & nhiét d6 cao, vi vay ché& do

90°C/15 phiit c6 di€m cdm quan thdp nhat 3,04 diém, khdc biét c6 ¥ nghia so vdi 2

nghi€ém thdc con lai. Tuy nhi€n, gitta 2 nghi€m thic 80°C va 85°C lai khong co6 sy
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khdc biét c6 y nghia, di€m cdm quan bi€n dong tuong doi it trong khodng (3,58 ;
3,75 diém).

Nhu vdy, nhiét d6 thanh triing cao s& 4nh hudng dén ciu tric clia sdn phadm
nén k€t qud ddnh gid cdm quan s& thap.

Vé d6 trong clia dung dich phi, k&t qua cdm quan dugc trinh bay trong Bing
4.10 ( s0 liéu day di & Phu luc 7.1 va 7.2) va Hinh 4.6.

Bang 4.10. K&t qui danh gid cdm quan vé dd trong clia dung dich phd trong thi

nghi€ém 3
Dang cit Tru tron Vuodng
N TSTK n X Sp X Sp
80°C 3 3,33 0,31 3,33 0,14
85°C 3 3,08 0,28 3,29 0,26
90°C/ 3 2,96 0,19 3,17 0,31
34
3.3
3.2
QE 3.1 7 @ Tron
a 317 B Vudng
2.9 —
2.8 T+
2.7 . .
80 85 90
Nghié m thirc

Hinh 4.6 K&t qud ddnh gid cdm quan vé do trong cda dung dich pht trong thi
nghi€ém 3

Qua x1t Iy thong ké (phu luc 18.8), ci 2 dang miéng cit déu cho thdy khong
c6 su khdc biét c6 y nghia vé dd trong dung dich phu gifta cdc ch& do thanh trung.
Nhu viy, cdc ché do nhiét thi¥ nghiém déu khong 4nh hudng dén di€m cim quan

vé dd trong cla dung dich phd.
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R R A ~ cA N < NI . 2. A .
Tong di€ém vé cdc chi ti€u mau sac, mui vi, trang thdi, d trong dung dich &

cic nghiém thitc thé hién & bang 4.11:

Bang 4.11 K&t qua diém trung binh d3 nhan hé s& quan trong cta 2 dang cit

Nghiém thuc Pi€m trung binh
Tru tron Vuodng
80°C 14,26 14,5
85°C 12,22 13,38
90°C 11,34 11,77

Nhu vay, nghiém thiic ¢ ché& do thanh tring 80°C/15 phiit ¢6 tdng diém cidm
quan cdc chi tiéu 1a cao nhat véi cd 2 dang mi€ng cit: 14,26 va 14,5 di€ém. Hai
nghiém thic con lai, tuy cé tong diém cdm quan thdp nhung dugc ghi nhan la
khong c6 biéu hién hu héng nao do vi sinh vat gy ra trong thdi gian bdo 6n.

4.4.2. Anh huéng cia ch& @ thanh trung Ién thanh phian héa hoc ciia sin pham

N6i dén thanh phdn héa hoc céia sin phdm 13 phai k€ d&n nhiéu chi tiéu
khdc nhau, trong pham vi dé tai nay ching tdi chi kh3o sdt cdc chi tiéu cd ban c6
anh hudng 16n d&n chit lugng ctia sin pham thanh long nudc ép dita dé6ng hdp nhu
pH, acid va ham lugng vitamin C.

Gi4 tri pH bi€u thi d6 chua ngot clia sin phadm, pH cang thap thi sin phim
cang chua va ngudc lai pH cang cao thi d6 chua cang giam. Qua trinh thanh trung
nhin chung c¢é 4nh hudng dén pH cla sadn pham. Piéu nay dudc thé hién qua Bang

4.12 (6 liéu ddy da & Phu luc 8.1 va 8.2) va Hinh 4.7.



Bang 4.12 K&t qua do pH trong thi nghiém 3
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Hinh 4.7 K&t qua do pH trong thi nghiém 3

80

85

Nghié m thitc

90

Dang cit Dang tru tron Dang khdi vudng
N TSTK X Sp X Sp
80" C/15phut 3,95 0,05 3,96 0,04
85" C/15phut 3,98 0,03 3,98 0,02
90" C/15phut 4,01 0,03 4,00 0,02
4.02
4
% 3.98 B Tron
< 396 B Vudng
3.94 -
3.92

T k€t qua & bang 4.12, chiing t6i nhan thay gid tri pH & cdc nghiém thifc c6

ché& @6 thanh tring khac nhau thay ddi tuong ddi it, trong khodng (3,95 ; 4,01) véi

dang tru tron v véi mi€ng cit vudng 1a (3,96 ; 4,00). Va gid tri pH nhu trén dugc

xem 12 phit hdp v6i sdn phAm thanh long nuSc ép dita déng hop.

K&t qua vé ham lugng acid cla cdc nghiém thic dugc trinh bay trong Bdng

4.13 (36 liéu cu thé trong Phu luc 9.1 va 9.2) va Hinh 4.8.




Bang 4.13 K&t qua do ham lugng acid trong thi nghiém 3
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Dang cit Dang tru tron Dang khdi vudng
N STK X Sp X Sp
80" C/15phut 0,228 0,01 0,223 0,02
85" C/15phut 0,238 0,01 0,216 0,01
90° C/15phut 0,232 0,01 0,236 0,01
0.24 —
0.235
0.23
% 0.225 11 O Tron
g 0224 B Vuong
0.215 +—
0.21 I
0.205 ; ;
80 85 90
Nghié m thitc

Hinh 4.8 K&t qua do ham lugng acid trong thi nghiém 3

Tu nhitng k€t qué ghi nhan dugc nhu trén, cho thdy ham lugng acid trong sdn
phdm & cdc nghiém thitc c6 ché d6 thanh trung khic nhau thay ddi tuong ddi it
trong khéang (0,228 ; 0,238) vSi dang tru tron va véi mi€ng cit vudng 1a (0,216;
0,236). V& mit cdm quan, hAm lugng acid & cdc nghiém thitc déu tao dugc vi chua
ngot hai hoa, cAn ddi cho sdn pham.

K&t qui do do Brix clia phin cdi dugc trinh bay trong Bing 4.14 ( s6 liéu

ddy dd & Phu lyc 10.1 va 10.2) va Hinh 4.9.
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Bing 4.14 K&t qud do dd Brix phin cdi trong thi nghiém 3

Dang cit Dang tru tron Dang khdi vudng
N TSTK X Sp X Sp
80° C/15phut 13,33 0,20 13,43 0,37
85° C/15phut 14,27 0,25 14,13 0,20
90° C/15phut 13,83 0,20 13,46 0,40
14.4
14.2 ]
14
g 13.8 ]
E. 13.6 O Trc‘)An
2 134 B Vuéng
13.2 A
13 A
12.8 ; ;
80 85 90
Nghié m thitc

Hinh 4.9 K&t qua do do Brix phan cdi trong thi nghiém 3

Nhin chung, ch& dd nhiét khi thanh trung it 4nh hudng d€n ham lugng chi't
kho hoa tan trong phin cdi clia sin pham, dd Brix dao dong trong khodng (13,33 ;
14,27).

Ngoai nhitng chi tiéu héa 1y trén, ch€ do nhiét thanh trung ciing 4nh hudng
d4dng k€ d&€n ham lugng vitamin C trong thanh phim. 3 nhiét do cao, lugng vitamin
C thudng hay bi thit thoat. Piéu nay dudgc thé hién trong Bing 4.15 (s6 liéu cu thé
G phu luc 11).

Bang 4.15 K&t qué xdc dinh vitamin C con lai trong sdn phaAm & thi nghiém 3

T NT | 80°C/15phit | 85°C/15phit | 90° C/15phit
X 0,591 0,516 0,39
Sp 0,05 0,05 0,07
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Qua bang trén, cho thiy ring ham lugng vitamin C con lai trong thinh pham
gidm dan & nhiét do thanh triing cao. Tuy nhién, giita cdc nghiém thifc sy khdc biét
vé lugng vitamin C tuong ddi it. Nghiém thitc ¢6 nhiét do thanh trang 80° C/ 15
phiit thi ham lugng vitamin C con lai cao nhat (0,591 mg/100), do it bi bi€n d6i. K&t
qua xi 1i thong k& (phu luc 19) cho thAy ham lugng vitamin C con lai trong sin
phim khdc biét c6 y nghia vé mit thong ké vdi P < 0,05.

Nghiém thitc 80°C/ 15 phit c¢6 sy khdc biét c6 ¥ nghia so v6i 2 nghiém thirc
85°C va 90°C trong 15 phiit. Trong thuc t€ sin xuit, d€ ddm bio lugng vitamin C
ding lugng, nha sdn xuat thudng bd sung thém mot lugng vitamin C véi liéu lugng
cho phép.

Nhin chung, trong khodng thdi gian thanh tring c6 dinh 15 phit, nhiét do
thanh tring khdc nhau , d6i v6i cd 2 dang mi€ng cit tru tron, vudng thi nghiém thitc
c¢6 ché& d6 xi 1i nhiét 80°C/ 15 phiit déu c6 tdng di€m dénh gid cdm quan vé céc chi
tiéu mau sic, mii vi, trang thdi, do trong 12 cao nhat (14,26 v6i dang tru tron va
14,45 v6i dang khdi vudng) va lugng vitamin C con lai nhiéu nhat. Trong khi d6,
qué trinh thanh triing & nhiét d6 cao thudng lam ton that nhiéu lugng vitamin C ban
dau, dong thdi cling 1am cho sdn phaAm c6 mui niu, diéu nay dnh hudng d&n két
qua danh gid cim quan.

Tém lai, Iva chon ch& d6 thanh triing nao 1a thich hop ddi véi sin pham db
hop 1a mdt yéu cAu quan trong. Qué trinh thanh triing phii vira ddm bdo tiéu diét
hoic tic ché d&€n mifc t6i thi€u hoat ddng cia vi sinh vat, nhung dong thdi phdi ddm
bdo dugc ring san pham tao thanh vin con duy tri chit dinh dudng va gid tri cdm
quan clia sadn phim. Do d6, ch& d6 nhiét 80°C trong 15 phiit dudc chon lam két quai

cho cdc thi nghiém ti€p theo.



Hinh 4.10 Sdn pham thanh long nu6c ép dita déng hop
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4.5. Anh huéng ciia thdi gian bao quan 1én chat lugng cia thanh phim
4.5.1. Sy bién ddi mau sic clia san pham theo thoi gian bao quan:

Su thay ddi mau sic cia sin pham theo thdi gian bido quin dugc thé hién
trong Bang 4.16 (s6 liéu diy di & Phu luc 13).

Bang 4.16. Su thay d6i gid tri A E cia sdn pham theo thdi gian bdo quin

Dang cit Tru tron Vudng

N STK n X Sp X Sp
0 ngay 3 11,74 2,29 11,001 2,34
30 ngay 3 12,875 2,56 12,73 2,89
60 ngay 3 14,06 2,59 14,421 3,02

D6i v6i mi€ng cit dang tru tron, két qua x& 1i thong ké (Phu luc 20.1)cho
tha'y khong c6 sy khdc biét c6 y nghia vé gia tri A E theo thdi gian bdo qudn.

D6i véi mi€ng cit vudng, két qud xt 1i thong ké cho thdy cé sy khdc biét c6
y nghia v€ gid tri A E theo thdi gian bdo quin véi P<0,05.
4.5.2. Sy bién ddi do Brix cia thanh phan cdi nuéc theo thdi gian bio quan:

Trong thdi gian bdo quén, chiing tdi ti€p tuc theo ddi sy’ thay ddi dd Brix cia
dung dich phii va phin cdi. Su bi€n d6i nay dugc thé hién ré qua hinh 4.11 ( s6 liéu

cu thé § Phu luc 14.1 va 14.2).

15

145 M —
14 ><‘ —e— nudc

13

12.5 T T

Brix

Ngay

Hinh 4.11. Sy thay d3i do Brix theo thdi gian bido qudn cda thanh phan cdi nudc
Hinh 4.11 cho thd'y d6 Brix cda dung dich phd gidm dan trong 30 ngay dau

tién, sau d6 di vao dn dinh. Trong khi d6, ham lugng chat kho hoa tan cia phan cdi
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ting nhanh trong 30 ngay dau va 6n dinh din trong 30 ngay ti€p theo. Nhu vay, qué
trinh thim thau da dat t6i midc can bing sau 30 ngay bdo quin nén sy thay ddi do
Brix ctia dung dich phti va phan cdi dudc ghi nhin 13 rat it trong nhitng ngay ti€p
theo.
4.5.3. Sy thay ddi tinh chat cAm quan ciia sin pham theo thdi gian bio quan:
Sau khodng thdi gian 30 ngdy, sin phim dudc ddnh gid lai tinh chit cdm
quan theo TCVN 3215 — 79. K&t qud ddnh gid cdAm quan dudc ghi nhan trong Bing
4.17 (s6 liéu diém cu thé & Phu luc 15.1 va 15.2).

Bing 4.17. Su thay ddi di€m cdm quan theo thdi gian bdo quin.

Dang cit Tru tron Vudng
N STK n X Sp X Sp
0 ngay 3 14,26 0,65 14,5 0,39
30 ngay 3 14,08 0,43 13,49 0,29
60 ngay 3 12,31 0,39 13,14 0,15

Qua x1¥ li th6ng ké (phu luc 22), cho thay:

DP6i v6i cad 2 dang mi€ng cit déu cho két qua khong c6 su khdc biét c6 y
nghia v& di€m cdm quan sin phdm. Piéu nay cho thdy tinh chit cdm quan cda sin
ph&m khong bi bi€n ddi nhiéu theo thdi gian bdo quan. Tuy nhién, di€ém cdm quan
san pham c6 xu huéng gidm din theo thdi gian bdo quan. Tuy nhién, k&t qua trén
chi ¢6 tinh chat tham khdo vi mdi thuc hién dudgc 60 ngay. Mudn c6 k€t qud chinh

xdc thi can ti€p tuc theo ddi lau hon.



Hinh 4.12 S4n pham thanh long nu6c ép dita d6ng hop sau 1, 2 thidng bio quan.

San phdm sau 1 thdng bdo quin
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S4n phdm sau 2 thang bdo quin
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4.6. Panh gia chat lugng thanh phim
4.6.1. Chat lugng bao bi:

Vé miit trong va ngoai ciia hdp: két qua ki€m tra cho thdy khong c6 hién
tugng i sét, khong cé trudng hop nao bi phong hoic mép hop.

V& d6 kin ctia hop: két qua ki€m tra xdc dinh do kin clia sdn phdm bing
cdch ngdm trong nudc néng & nhiét dd 85°C, cho thiy khong c6 trudng hgp nio mdi
ghép bi hd, khong c6 nudc chay ra.

Bang 4.18. Su thay ddi trong lugng phan cdi va nudc sau thdi gian bdo 6n

Trong Trong Trong lugng | Trong lugng | Trong lugng
lugng lugng cdi | nu6c ban ddu | cdisaubdo | nuéc sau bio
tinh (g) | ban diu (g) (8 on (g) on (g)

450 244 206 225 225
450 241 206 219 224
450 242 208 224 225
450 243 208 216 232
450 244 200 232 212
450 244 204 220 228
450 244 206 230 218
450 242 205 220 225
450 243 202 225 220
450 241 206 224 225
X 242,8 205,1 224,5 227
Sp 1,23 2,51 4,49 5,54

V& su thay ddi ti 1& cdi nudc: trong lugng hop trude khi thanh triing ¢6 khdi
lugng tinh 12 450 g v6i ti 1€ cdi nudce 1a: 244 g + 1,23 thanh long nguyén liéu (54,22
%) va 206 g + 2,51 dung dich pht (45,78 %). K&t qua kiém tra cho thdy khdi lugng
céi gidm, con lai 224,5 g + 4,49 trong khi d6 khoi lugng dung dich phu ting 1én 1a
227 g+ 5,54. Nhu viy, sau thdi gian bdo 6n thi ti 1& cdi nu6c di c6 sy thay ddi.
Nguyén nhin cla hién tugng nay 1a do trong qud trinh thanh triing va thgi gian béo
on, sy chuyén dich cia mot s6 hgp chit hoa tan va nuSc trong nguyén liéu vao

trong dung dich phti nhanh hon t6c dd thAm nhap clia dudng vao trong sin pham.
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4.6.2. Cha't lugng vi sinh ctia thanh phim

Vé sinh ludn 12 yéu cdu quan trong trong ch& bi€n thuc pham. Cha't lugng vé
vé sinh an toan thuc phim chii y&u dugc ki€m tra thong qua cdc chi tiéu vi sinh
tuong Gng tily sdn pham.

V6i thanh phdm thanh long nuéc ép dia déng hdp, sau thdi gian bdo 6n &
nhiét d6 phong, chiing t6i glti miu d&€n Vién Pasteur Thanh Phd H6 Chi Minh d&
ki€m tra mot s& chi tiéu vi sinh. K&t qua ki€m tra dudc trinh bay trong Bang 4.19
(Phu luc 23)

Bing 4.19. K&t qui ki€m tra vi sinh clia sdn pham sau 15 ngay bdo on.

Chi tiéu Don vi tinh Két qua
Tdng s vi sinh vat hi€u khi Cfu/g <10
Téng s6 vi sinh vat ki khi sinh H,S Cfu/ ml <10
Tdng s6 nAm men Cfu/g 5
Tong s6 nAm mdc Cfu/g <10

Nhu vy, do san phadm c6 pH thidp (< 4,5) nén chi cin thanh tring 80°C/ 15
phiit 12 ddm bdo vé sinh ma vin giit dudc gia tri dinh dudng va cdm quan tot cho
san phadm trong diéu kién thi nghiém.

4.6.3. K&t qua ki€m tra mot s chi tiéu héa ly
Mot s6 chi tiéu hda 1y cdia thanh phdm dudce trinh bay trong Bang 4.20

Bang 4.20. Mot s6 chi tiéu héa 1y cda thanh phdm

Chi tiéu Két qua
Do Brix (%) 13,3
bo pH 3,95
Ham lugng acid (%) 0,23
Ham lugng vitamin ¢ (mg %) 0,591

Bdng 4.20 cho thay, ham lugng ch4t kho hoa tan 13,3 dd Brix va ham ludng
acid 0,23 % trong sin pham di tao nén vi chua ngot hai hoa. Tuy nhién, lugng

vitamin C con lai trong thanh phim rat it 0,591 (mg %). Nhu vy, qud trinh ché&
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bién (got v4, cit miéng, ngdm CaCl, ...) va qud trinh thanh tring da lam gidm ham
lugng vitamin C c6 trong nguyén liéu ban dau. Trong thuc t€ san xuit, d€ ddm bdo
lugng vitamin C ding lugng, nha sin xuat thudng bé sung thém mot lugng vitamin
C vé6i liéu lugng cho phép.
4.7. Tinh toan dinh mifc, chi phi san xuat

TruSc khi xuit mot sdn pham gi, dit qui mo 16n hay nhd, nha sidn xuit can
tinh todn that k§ cang nhitng khodn thu va chi cta titng cong doan trong quy trinh
sdn xud't: mdy moéc thi€t bi, nhin cong, nguyén vat liéu v.v... Trong qud trinh thuc
hién dé tai, véi quy mo6 phong thi nghiém, chiing t6i chi ghi nhan dugc nhitng s&
liéu sd by vé dinh mifc sit dung nguyén liéu thanh long ,di¥a va chi phi sdn xuit 10
hop thanh long nu6c ép dita khong tinh khau hao thi€t bi, nhan cong, dién nuéc.

Véi trong lugng phin dn dugc 13 315,05 g (Bang 4.1) thi dinh mifc st dung
nguyén liéu: dang tru tron 12 38,54 % va dang khdi vudng 1a 30,95 %.

Bang 4.21. Chi phi nguyén vat liéu d€ san xuit 10 hop thanh long nudc ép dia

Nguyén vt liéu Pon gia Lugng dung | Gia thanh
Thanh long 6.000d/1kg 10 kg 60.000 d
Nugc ép dia 4.500d/1trai 1 trdi 4.500 @
Pudng 12.000d/1kg 255 ¢ 3.200 d
Acid citric 45.000d/500¢g lg 90 d
CaCl, 26.000d/500¢g g 4.680 d
Hop sit 2.300d/1 hop 10 hop 23.000 d
Chi phi cho 10 95.470 d (*)
hop
Chi phi cho 1 hop 9.547 d (*)

(*) gia trén chi mang tinh chat tham kh4o.
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4.8. Quy trinh ché& bién thanh long nuéc ép dita déng hop:

Ti€p nhan nguyén liéu thanh long

l

Cédt mi€ng, dinh hinh mi€ng cit (tru tron, vuodng)

l i

Ngam dung dich CaCl, Phoi ch€ dich phii nudc dita

Df’a
XU 1y s6 bo (rira, got vo) Xt ly
Ep

(CaCl; 1,5 % trong 15 phut)
Dich phu

l

X&p hop, rét dich phi (16 do Brix)

l

Ghép mi
Thanh triang (80°C/ 15 phit)

Lam ngudi nhanh

l

B4o 0n

l

Thanh phaim

Hinh 4.13: Quy trinh ch€ bi€n thanh long nudc ép didta d6ng hop
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Phin 5 KET LUAN VA KIEN NGHI

5.1 K&t luan

Sau qud trinh thyc hién dé tai, ching toi rit ra dugc mot s6 k&t luan nhu sau:

- Viéc ngam thanh long trong dung dich mudi CaCl, c¢6 thé cii thién tinh
chat cdm quan vé ciu tric cia sdn pham. Ch& d6 ngadm 1,5 % CaCl, trong 15 phiit
cho k&t qua cdm quan vé cau tric cao nhit § cd 2 dang mi€ng cit.

- Dung dich pht nuéc ép dita c6 ndng dd chat kho hoa tan 1a 16 do Brix cho
k&t qui cdm quan tot nhi't vé vi.

- Ché€ d6 thanh tring 80°C/ 15 phdt tai tim sidn phim gii dugc ham lugng
vitamin C nhiéu nha't. Pdng thdi, cho k&t qui cdm quan cao nhit ma vin ddm bdo
dudgc chat lugng vi sinh.

- Gifta 2 dang mi€ng cit, tuy khong c6 su khac biét vé mit thong k&, nhung
dang tru tron dugc cdc cdm quan vién thich nhat, va c¢é dinh mifc st dung nguyén
lidu cao (38,54%).

- Thanh long ¢6 thé dudc st dung dé ch& bi€n dd hop. Tuy nhién, sadn phadm
c6 su' thay ddi nhiéu vé mau sic sau 2 thing bdo quin.

5.2 Kién nghi

D€ c6 thé tng dung vao thyc tién sdn xuit, nhitng vin dé sau cin dugc ti€p
tuc nghién cttu:

Ti€p tuc theo doi 1au hon sy bién d6i clia sdn phAm vé mit cAm quan va vi
sinh.

Thir nghiém sin xui't & quy md pilot sdn phadm thanh long nudc ép dira déng
hop nhim c6 k€t qua chinh xédc hon.

BG sung thém mot lugng vitamin C trong gidi han cho phép nhim bu dip

vao sy mat mdt vitamin C ¢ trong nguyén liéu do qué trinh x{¥ li nhiét gay ra.
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B6 sung thém nudc ép trdi thanh long vio dung dich phl nhim tin dung bin

thanh phdm con lai sau giai doan cit tao hinh.
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PHU LUC
Phu luc 1 Phi€u ddnh gid cdm quan thi nghiém 1

PHIEU PANH GIA CAM QUAN

Phép thir: So hang
Tén san pham: Thanh long nu6c ép dia déng hop

Ho va tén: ............... Ngay thu:..........

Nim mau thanh long sau day dudgc gidi thi€u. Cdc miu ndy da dugc ma héa
va sip x&p mot cach ngiu nhién. Ban hdy n€m cdc miu tr trdi sang phdi va sip
x&p theo mifc do wa thich vé ciu tric: miu thich nhi't duge x€&p thit nhat va mau it
thich nhat dugc x&p thit nim.

Thi ty | 2 3 4 5

Mau:

Binh luan:

Xin cdm on.
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Phu luc 2 Phi€u ddnh gid cdm quan thi nghiém 2

PHIEU PANH GIA CAM QUAN

Phép thir: So hang
Tén san phdm: Thanh long nuSc ép dita déng hop

Ho va tén: . Ngay thu:.........

Ba miu thanh long sau diy dugc gidi thiéu. Cdc miu nay di dugc mi hoa va
sdp x€p mot cach ngiu nhién. Ban hiy ném cdc mau tif trdi sang phdi va sip x&p
theo mitc do wa thich vé ciu triic: mAu thich nhi't dugc x&p thit nhat va miu it thich
nhat dugc x&p thit nim.
Thi ty | 2 3
Mau:

Binh luin:

Xin cdm on.



54

Phu luc 3.1 Phi€u ddnh gid cdm quan thi nghiém 3

PHIEU PANH GIA CAM QUAN

Phép thir: Cho di€m theo TCVN 3215 - 79
Tén san pham: Thanh long nu6c ép dia déng hop
Ho va tén: ............... Ngay thu:.........
Hu6ng din:
Ba miu thanh long d6ng hop sau diy dudc gidi thi€u. Mdi anh (chi) hdy
nhian miu v doc k§ huéng din § trang sau. Sau d6, ti€n hanh cho diém ddi véi

tirng sdn phdm theo cic chi tiéu sau:

Mau hi tiéu | Mausic Muii vi Hinh thai Po trong
987
321
654

Binh luan:

...............................................................................................................................

...............................................................................................................................

Xin cam on.
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Phu luc 3.2 Bing huéng din cho di€m theo TCVN 3215 — 79

BANG HUGNG DAN CHO PIEM
Theo TCVN 3215 — 79

Chi | Piém | Hé s6 Yéu cau
ti€u quan
trong
Mau 5 1.0 | Mau sic ty nhién, ddng déu, ri't dic trung.
sic 4 Mau sic ty nhién, tuong d6i dong déu, dic trung.
3 Mau sic ty nhién, tuong d6i dic trung.
2 Mau sic kém ty nhién, khong dong déu, it dic trung.
1 Mau sic khong ty nhién, khong dic trung.
0 Mau sic clia sdn phadm bi hu hdng.
Mui 5 1.4 | Mui vi thom ngon, rit dic trung, hai hoa.
vi 4 Mui vi thom ddc trung.
3 Mui thom, vi binh thudng.
2 Mui vi it ddc trung, thodng mui vi la.
1 Mui vi khong dic trung, c6 mui vi la.
0 Mii vi clia san pham bi hu hdng.
Hinh | 5 1.2 | Kich thu6c mi€ng cit dong déu, hoi mém, ding yéu
th4i cau ky thuat.
4 Kich thuSc dat va tuong doi dong déu, hdi mém, dat
yéu cau k¥ thuat.
3 Kich thudc dat nhung khong déu, mém, c6 khuyét tat
nhe trong gii han cho phép.
2 Kich thudc khong déu, mém, hdi nhiin, bi nhiéu khuyé&t
tat,
1 Kich thuéc rat khong dong déu, mém nhiin, c6 nhiéu
khuyét tat.
0 Kich thudc rat khong dong déu, sdn pham bi nhiin nat
va hu hong.
Dung | 5 0.4 | Rat trong va trong.
dich 4 Trong, 14n it thit qua.
3 Tuong doi trong, 1an it thit qua.
2 Puc, 14n it thit qud, c6 tap chat.
1 R4t duc, ¢6 nhiéu thit qua va tap chat.
0 R4t duc, bi€u hién clia dung dich bi hu hdng.

Chi y: N&u ngudi thit n€m cdm thiy khong thda mian vdi di€m nguyén vé mot

trong hai phia thi c6 thé cho diém 18 (0,5; 1,5; 2,5; 3.5; 4,5). Phan huéng din chi
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tiéu miéu td di€m nguyén. Phan thip phan sé dugc van dung theo kinh nghiém va

st cAm nhin clia ngudi thi¥ n€m, mic sai khic 12 0,5 diém.

Phu luc 4 Phuong phdp xdc dinh ham lugng vitamin C (acid ascorbic) theo TCVN
4715 - 89
4.1 N6i dung phuong phap:

Chié't vitamin C clia miu bing acid clohydric, sau dé chudn do, acid ascorbic
& dang khit bing dung dich Natri 2.6 — Diclophenolindophenol (Na 2,6 D).

4.2 Dung cu, héa chit:

- Can phan tich chinh xdc dén 0,0001 g .

- Binh dinh muc, dung tich 100ml, 1000ml.

- Micro burette, dung tich 2ml.

- Binh tam gidc 50 ml.

- Micro pipet dung tich Iml va 2ml.

- Dung dich acid ascorbic 0,001g/ml va 0,0001 g/ml: can 0,1 g acid ascorbic
véi sai s6 khong 16n hon 0,0001g, chuyén vao binh dinh mifc 100ml, hoa tan biing
HCI 2%, lic k¥, thém HCIl d&n vach mic, lic déu dugc dung dich 0.001 g/ml; hiit
10 ml dung dich trén cho vao binh dinh mdc 100ml, thém HCl dén vach mic, lic
déu dugc dung dich 0,0001 g/ml, dung dich nay dugc chuin bi trudc khi thi.

- Dung dich Natri — 2,6 D: can 0,2g Natri — 2,6 D chinh xdc dén 0,001g, hoa
tan bing 400ml nudc cdt mdi dun soi, dé ngudi, loc vao binh dinh mic 1000ml,
thém nudc cAt mSi dun sdi, d€ ngudi d€n vach mifc, lic déu. Dung dich nay bdo
quan trong ti lanh dung dugc bay ngay.

4.3 Chuén bj thu:

Ngay trudc khi thit cAn xdc dinh d6 chuin F cla dung dich Natri — 2,6 D,
diing micro pipet hiit 1ml dung dich acid ascorbic 0,0001 g/l chuyén vao binh tam
gidc dung tich 50 ml, thém 14 ml nuSc cAt. Chuan d6 dung dich trén bing dung dich

Natri — 2,6 D cho d€n khi xuit hién mau hong nhat bén trong 30 gidy.
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D6 chuin ciia N 2,6 D tinh bing g/ml theo cong thic:
F=0,1 x 107/V
Trong do:
- V: thé tich dung dich Na 2,6 D diing chuin d6, ml.
-0,1 . 107 kh&i lugng acid ascorbic ¢6 trong 1 ml, mg.
4.4 Ti€n hanh thy:

Can 10g mau chinh xdc d€n 0,001 g. Néu 1a mau 18ng thi hit tryc ti€p vao
binh dinh mitc. Chuyén miu vao c6i st, thém S5g cit thach anh sach, nghién nhd
mau vé6i 15 ml HC1 2%, chuyén nhanh toan bd lugng miu vao binh dinh midc dung
tich 100ml, thém HCI d&€n vach mic, dé 10 phiit trong béng t5i, lic déu, loc.

Hut 5 — 10 ml dung dich loc cho vao binh tam gidc dung tich 50 ml, thém
nuéc cit dén 15 ml, chuin do bing dung dich Na 2,6 D d&n khi xui't hién mau hong
nhat bén trong 30 gidy.

Thai gian chuin khong qud 2 phit. Thé tich dich chiét 14y sao cho diing hét
1 — 2 ml dich chuén.

Pong thdi ti€n hanh miu chuin kiém tra.

Hiit 5 — 10 ml HCI 2% (tuong (tng v6i lugng dung dich loc 14y dé€ chuin do)
cho vao binh tam gidc dung tich 50 ml. Chuin d6 biing Na 2,6 D cho d&n khi xui't
hién mau hdong nhat bén trong 30 gidy.

5.5 Tinh k&t qua:

Ham lugng vitamin C tinh bing % theo cong thic:
X= (X-B).E.V.100 / Y.P

Trong do:

- X: 58 ml Na 2,6 D trung binh khi dinh chudn miu vat.

- B: s6 ml Na 2,6 D trung binh khi dinh chudn dung dich d&i chitng

- F: s8 mg vitamin C tuong dudng v6i 1 ml dung dich chudn Na 2,6 D

- V: thé tich dich chi€t ban dau

- Y: thé tich dich chi€t 14y d€ dinh chuin



- P: trong lugng mau vat cin lic dau.
Phu luc 5 S& liéu diém chuyén diém so hang Thi nghiém 1

Phu luc 5.1 Dang tru tron

Lap lai CQV bC Al1B1 Al1B2 A2B1 A2B2
Lin 1 A -0,5 0,5 -1,16 1,16 0
B 0 -1,16 1,16 0,5 -0,5
C -0,5 -1,16 1,16 0,5 0
D 0 -1,16 1,16 0,5 -0,5
E -0,5 -1,16 1,16 0,5 0
F -0,5 -1,16 1,16 0,5 0
G -0,5 -1,16 1,16 0,5 0
H -0,5 -0,5 1,16 -1,16 0
Lan 2 A -1,16 -0,5 0,5 0 1,16
B 0 -0,5 1,16 -1,16 0,5
C -1,16 0,5 1,16 0 -0,5
D -1,16 0,5 0 -0,5 1,16
E -0,5 1,16 0,5 -1,16 0
F -1,16 0 1,16 -0,5 0,5
G -1,16 1,16 0 0,5 -0,5
H -0,5 0 0,5 -1,16 1,16
Lin3 A -1,16 -0,5 1,16 0 0,5
B -0,5 0 0,5 -1,16 1,16
C -1,16 -0,5 1,16 0 0,5
D -1,16 -0,5 1,16 0 0,5
E -0,5 -1,16 1,16 0 0,5
F -1,16 -0,5 05 0 1,16
G -1,16 -0,5 1,16 0,5 0
H -0,5 0 1,16 1,16 0,5
X -0,67 -0,35 0,83 -0,12 0,30
Sp 0,36 0,58 0,19 0,45 0,38
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Phu luc 5 .2 Dang khéi vudng

Lap lai CQV bC Al1B1 Al1B2 A2B1 A2B2
Lin 1 A -1,16 0,5 0 1,16 -0,5
B -1,16 -0,5 1,16 0 0,5
C -1,16 0,5 1,16 -0,5 0
D -1,16 0,5 1,16 -0,5 0
E -1,16 -0,5 1,16 0,5 0
F -0,5 0 1,16 -1,16 0,5
G -0,5 -1,16 0,5 0 1,16
H -0,5 -1,16 1,16 0,5 0
Lan 2 A -0,5 -1,16 1,16 0 0,5
B -0,5 0 0,5 -1,16 1,16
C -1,16 -0,5 1,16 0 0,5
D -0,5 1,160 0,5 -1,16 0
E -1,16 0 0,5 1,16 -0,5
F -1,16 0 1,16 -0,5 0,5
G -1,16 0,5 1,16 -0,5 0
H 0 -1,16 1,16 -0,5 0,5
Lan 3 A -0,5 -1,16 0,5 0 1,16
B -1,16 0 1,16 -0,5 0,5
C -1,16 0 1,16 -0,5 0,5
D -0,5 0,5 1,16 -1,16 0
E -1,16 -0,5 0,5 0 0,5
F -1,16 0 1,16 0,5 0
G -0,5 -1,16 0 0,5 1,16
H -1,16 0 1,16 -0,5 0,5
X -0,86 -0,22 0,87 -0,18 0,36
Sp 0,08 0,07 0,04 0,17 0,17
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Phu luc 6 S& liéu chuyén di€m so hang thi nghiém 2

Phu luc 6.1 Dang tru tron

14 d6 Brix 16 d6 Brix 18 d6 Brix
CQV Hang | Piém | Hang | Pi€m | Hang | Pi€m
1 3 -0,85 1 0,85 2 0
2 3 -0,85 2 0 1 0,85
3 2 0 1 0,85 3 -0,85
4 2 0 3 -0,85 1 0,85
5 3 -0,85 1 0,85 2 0
6 3 -0,85 1 0,85 2 0
7 1 0,85 2 0 3 -0,85
8 2 0 1 0,85 3 -0,85
1 2 0 1 0,85 3 -0,85
2 3 -0,85 1 0,85 2 0
3 3 -0,85 1 0,85 2 0
4 3 -0,85 2 0 2 0
5 2 0 1 0,85 3 -0,85
6 1 0,85 3 -0,85 2 0
7 1 0,85 2 0 3 -0,85
8 3 -0,85 1 0,85 2 0
1 3 -0,85 2 0 1 0,85
2 3 -0,85 2 0 1 0,85
3 3 -0,85 1 0,85 2 0
4 3 -0,85 2 0 1 0,85
5 2 0 1 0,85 3 -0,85
6 2 0 1 0,85 3 -0,85
7 1 0,85 2 0 3 -0,85
8 3 -0,85 1 0,85 2 0
X -0,318 0,425 -0,142
Sp 0,10 0,0 0,16




Phu luc 6.2 Dang khdi vudng

14 d6 Brix 16 d6 Brix 18 d6 Brix
CQVv Hang | Piém | Hang | Piém | Hang Pié€m
1 2 0 1 0,85 3 -0,85
2 2 0 1 0,85 3 -0,85
3 3 -0,85 2 0 1 0,85
4 1 0,85 2 0 3 -0,85
5 3 -0,85 2 0 1 0,85
6 2 0 1 0,85 3 -0,85
7 2 0 1 0,85 3 -0,85
8 1 0,85 2 0 3 -0,85
1 2 0 3 -0,85 1 0,85
2 2 0 1 0,85 3 -0,85
3 2 0 3 -0,85 1 0,85
4 1 0,85 2 0 3 -0,85
5 2 0 1 0,85 3 -0,85
6 1 0,85 2 0 3 -0,85
7 2 0 1 0,85 3 -0,85
8 3 -0,85 2 0 1 0,85
1 2 0 1 0,85 3 -0,85
2 3 -0,85 2 0 1 0,85
3 2 0 3 -0,85 1 0,85
4 1 0,85 2 0 3 -0,85
5 2 0 1 0,85 3 -0,85
6 3 -0,85 1 0,85 2 0
7 2 0 1 0,85 3 -0,85
8 2 0 1 0,85 3 -0,85
X 0,0 0,318 -0,318
Sp 0,10 0,18 0,10
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Thi nghi€ém 3 theo TCVN 3215 - 79

2

9

a cam quan

Phu luc 7 Két qu

Phu luc 7.1 Dang tru tron

90°C
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Nghiém thiic
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01 vudng

/\, M

Phu luc 7.2 Dang kh

Nghiém thic

90°C
MV | HT | PT

3,1

0,4

3,0

1,2

3,0

1,4

2,5

1,0

1,2
7

3,6
5

4,3

2,5

11,77

85°C

3,2

0,4

3,5

1,2

3,2

1,4

3,2

1,0

45 43 13

3,2

13,38

80°C
MS | MV | HT | PT | MS | MV | HT | PT | MS

3,3

0,4

3,7

1,2

3.4

1,4

8
1,0

47 45 1,3

3,8

8

14,5

CQ

Lap

lai

Lan1

Lan 2

Lan3

A

Diém trung | 3.8

binh
& s0 quan

trong

A

H

./3 ’
Pbiém co

trong lugng

g

Di€m chung




Trong do:

CQV: cdm quan vién
MS: mau sic

MV: mui vi

HT: hinh thdi

DbT: do trong

Phu luc 8 K&t qud do pH trong thi nghiém 3

Phu luc 8.1 Dang tru tron

80°C/15 phut 85°C/15 phut 90°C/15 phut
Lan 1 3,95 4,00 3,98
Lan 2 3,90 4,00 4,04
Lan 3 4,01 3,95 4,01
X 3,95 3,98 4,01
S 0,05 0,03 0,03
Phu luc 8.2 Dang khdi vudng
80°C/15 phiit 85°C/15 phiit 90°C/15 phiit
Lan 1 3,92 3,98 4,02
Lan 2 4,00 3,95 3,97
Lin 3 3,97 4,00 4,00
X 3,96 3,98 4,00
S 0,04 0,02 0,02




Phu luc 9 K&t qua do ham lugng acid trong thi nghiém 3

Phu luc 9.1 Dang tru tron

80°C/15 phut 85°C/15 phut 90°C/15 phit
Lan 1 0,23 0,243 0,243
Lan 2 0,237 0,249 0,236
Lin 3 0,217 0,224 0,217
X 0,228 0,238 0,232
Sb 0,01 0,01 0,01
Phu luc 9.2 Dang kh6i vudng
80°C/15 phut 85°C/15 phut 90°C/15 phut
Lan 1 0,243 0,224 0,243
Lan 2 0,20 0,224 0,243
Lan 3 0,236 0,217 0,224
X 0,223 0,216 0,236
Sb 0,02 0,01 0,01
Phu luc 10 K&t qua do do Brix phan cdi trong thi nghiém 3
Phu luc 10.1 Dang tru tron
80°C/15 phiit 85°C/15 phiit 90°C/15 phiit
Lan 1 13,1 14,3 13,6
Lan 2 13,5 14 13,9
Lan 3 13,4 14,5 14
X 13,33 14,27 13,83
Sb 0,20 0,25 0,20
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Phu luc 10.2 Dang khdi vudng

66

80°C/15 phut 85°C/15 phut 90°C/15 phut
Lan 1 13 13,9 13,1
Lan 2 13,6 14,2 13,4
Lan 3 13,7 14,3 13,9
X 13,43 14,13 13,46
Spb 0,37 0,20 0,40

Phu luc 11. Him ludgng vitamin C cdn lai sau qud trinh x{ Iy nhiét & cdc ch& do

nhié€t trong Thi nghi€ém 3

80°C/15 phiit 85°C/15 phiit 90°C/15 phiit
Lan 1 0,633 0,504 0,412
Lan2 0,601 0,569 0,316
Lan 3 0,538 0,475 0,443
X 0,591 0,516 0,39
Sb 0,05 0,05 0,07

Phu luc 12 K€&t qua do mau phan cdi cla cdc nghiém thifc trong Thi nghiém 3

Phu luc 12.1 Dang tru tron

NT 80°C 85'C 90°C
L | a | b |AE| L | a | b |AE]| L | a | b |AE
Lan|54,32| -1,07| 1,8 11,7|49,23| -1,12| 1,84| 16,76| 59,83| -1,66| 9.6| 9,65
1 |54,48] -1,53| 5,26|11,94| 52,26| -1,28| 5,38| 14,08| 52,34| -1,84| 4,58| 13,93
56,73| -1,67 419,538| 58,28| -1,44| 3,33|7,893| 56,95| -1,84| 7,34| 10,47
Lan| 51,2| 0,24 3.,86|14,81| 49,7| 0,25| 2,17|16,23] 60,23| 0,09| 3,76| 5,87
2 5321 056 2,95|12,74| 49,65 0,09 1,38] 16,31| 56,32| 0,63 2,62 9.62
56,6| 0,23| 4,14]9,496| 60,25| 0,16| 3.1| 5,73/ 58,28| -1,63| 6,18 8,75
Lan|51,78| 0,13| 1,15 14,2 59,86 0,25 4,03|6,292| 54,32| 0,17 2,14| 11,61
3 157,89 0,14| 1,59]8,078|57,89| 0,14| 1,59|8,078| 49,68| -0,34| 4,16| 16,36
52,77| 0,05| 2,77|13,17| 63,23| -0,05| 4,13|3,236| 59.1] -0,26] 9.12|9.616
X |54,33] -0,32| 3,06| 11,74| 55,59| -0,33|2,994| 10,51| 56,34 -0,74| 5,5| 10,65
Sp | 2,33] 0,85 1,37 2,29 539 ,072| 1,36] 53| 3,6/ 099 2,72| 3,04




Phu luc 12.2 Dang kh6i vudng

67

NT 80°C 85°C 90°C
L a b AE L a b AE L a b AE
Lan| 60,28| -1,44| 5,63| 6,74| 59,1| -2,06| 9,12| 9,87| 56,6 0,23| 4,14|9,456
I |53,96| -0,79| 2,83|12,02|58,23| -1,79| 6,56| 8,99| 58,64| 0,29 4,13| 7,499
53,09 -1,37| 4,31|13,09| 58,28 -1,63| 6,18 8,75|53,73| 0,21 1,3] 12,24
Lan| 54,32 0,17| 2,14|11,61|56,32| -0,01| 2,44| 9,62|51,26] 0,3 0,22| 14,82
2 151,95 0,18 1,06|14,04| 59,3| 0,12 2,44| 6,63|52,76| -0,05| 2,44| 13,17
57,15| 0,24/ 1,09|8,872(53,92| 0,13 3,82 12,1|52,44| 0,06 2,29| 13,49
Lan| 54,62 0,12| 4,13|11,45|59,56| 0,15 3,16| 6,42|58,23| 0,33 246| 7,70
3 157,03| -0,07| 2,16| 8,91|54,36| 0,03| 4,12| 11,7/57,36| 0,16] 2,09| 8,58
53,7\ 0,05| 1,28|12,28| 58,23| -1,76| 6,56| 8,99 54,2\ 0,12 4,1/11,86
X | 551 -03] 2,74/10,99| 57,5 -0,8| 4,93 923 55 0,18[2,57 (10,98
Sp | 2,57 0,69 | 1,63 | 2,34 | 2,11 | 1,00 | 2,29 | 1,93 | 2.73 | 0.12 | 1,36 | 2,72
Phu luc 13 Gi4 tri L; a; b; AE clia phan cdi trong thdi gian bdo quan
Phu luc 13.1 Miéng cit tron
NT 30 ngay 60 ngay
L a b AE L a b AE
Lan1| 52,98 0,09| 2,18] 12,952 56,2 -1,22 2,95 9,85
52,83 0,08 2,19 13,102| 54,36] -0,04| 2,49 11,574
53,79 0,37| 2,68 12,145 524 -0,03] 0,29 13,692
Lin2| 57,15 -1,41| 3,56] 9,014| 49,43] -0,06] 0,61] 16,597
57,05 -1,41| 3,43 9,095 52,31| 0,15 2,26/ 13,621
51,95 0,18 1,06 14,041f 50,88 0,3 0,67| 15,146
Lan3| 52,61 -0,1 1,58 13,348 53,7 0,12 2,421 12,231
49,37 0,15 1,31 16,594 48,08 0,12 0,67 17,931
50,45 -0,01 0,64| 15,579 50,07 0,32 1,33] 15,894
X 53,131 -0,23| 2,07 12,875 51,94/ -0,04 1,52 14,06
Sp 2,62 6,68 1,02 256 258 046 1,01 2,59




Phu luc 13.2 Mi€ng cit vudng

NT 30 ngay 60 ngay
L a b AE L a b AE

Lin1l| 56,79 -1,8] 4,69 9,65 57,39 -1,69| 691 9,86
54,97\ -0,04| 2,05 10,968| 54,36 0,03 4,12| 11,704
54,32 -0,65| 5,87 12,159| 55,65 0,12 5,02| 10,618
Lan2| 5037/ -0,02| 0,67 15,65 51,07 0,08 7,34| 15,67
49,18| -0,42| 5,63 17,077 51,75 0,29 2,95 14,192
49,68 -0,3|  2,42| 16,259| 49,57 0,26 3,62| 16,408
Lin3| 56,63 025 3,67 9,39 49,18 -0,46 593 17,139
53,23 0,2| 1,38 12,739| 50,07 0,42| 1,53| 15,883
54,97 -0,05 2| 10,968| 47,69| -0,02| 0,75 18,314
X 53,35| -0,303] 3,15 12,76/ 51,859 -0,11| 4,24 14,421
Sp 2,92 0,63 1,8 2,89 3,26 0,64 2,29 3,02

Phu luc 14 Sy thay ddi d6 Brix clia sin phdm theo thdi gian bdo quin
Phu luc 14.1 Miéng cit tron

Lip lai Dung dich phu Phan cai
Ongay | 30ngay | 60ngay | Ongay | 30ngay | 60 ngay
Lan 1 15,2 14,6 14,2 13,1 13,4 14,3
Lin2 14,8 14,6 14,2 13,5 13,9 14,2
Lan 3 14,5 14,5 14,4 13,4 14 14,8
X 14,8 14,6 14,3 13,3 13,8 14,4
Sp 0,35 0,06 0,12 0,21 0,32 0,32
Phu luc 14.2 Mié€ng cit vudng
Lip lai Dung dich phu Phan cai
Ongay | 30ngay | 60ngay | Ongay | 30ngay | 60 ngay
Lin 1 14,9 14,0 13,9 13,6 13,7 14,6
Lin2 14,2 14,4 13,8 13,0 13,8 14,1
Lan 3 14,3 13,8 13,5 13,7 14,0 13,9
X 14,5 14,1 13,7 13,4 13,8 14,2
Sp 0,38 0,3 0,21 0,37 0,15 0,36
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Phu luc 16 K&t qua x( 1i thong ké Thi nghiém 1
Phu luc 16.1 Bing ANOVA vé anh hudng clia ché do6 ngam CaCl, 1&én két qua
ddnh gid cdm quan vé cau tric

Miéng cat tron:
Analysis of Variance for HTRON.diem - Type III Sums of Squares

MAIN EFFECTS

A:HTRON.thgian .525104 1 .525104 1.256 .2653

B:HTRON.CaCl2 15.280104 1 15.280104 36.547 .0000
INTERACTIONS

AB 3.4126042 1 3.4126042 8.162 .0053
RESIDUAL 38.464883 92 .4180966
TOTAL (CORRECTED) 57.682696 95

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

Mié&ng cit vudng

Analysis of Variance for HVUONG.diem - Type III Sums of Squares

MAIN EFFECTS

A:HVUONG. tgian 1.485038 1 1.485038 4.596 .0347

B:HVUONG.cacl 16.517004 1 16.517004 51.115 .0000
INTERACTIONS

AB 2.0126042 1 2.0126042 6.228 .0144
RESIDUAL 29.728317 92 .3231339
TOTAL (CORRECTED) 49.742963 95

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



N

Phu luc 16.2 Bing LSD vé dnh hudng ctia sy khdc biét gifta cic ndng do mudi
CaCl, trong dung dich ngadm 1&n chit luong cdm quan vé ciu tric

Mié&ng cit tron

Multiple range analysis for HTRON.diem by HTRON.CaCl2

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
1 48 -.2312500 X
1.5 48 .5666667 X
contrast difference limits
1 -1.5 -0.79792 0.26220 *

* denotes a statistically significant difference.

Mié&ng cit vudng

Multiple range analysis for HVUONG.diem by HVUONG.cacl

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
1 48 -.2004167 X
1.5 48 .6291667 X
contrast difference limits
1 -1.5 -0.82958 0.23051 *

* denotes a statistically significant difference.

A
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Phu luc 16.3 Biang LSD vé dnh hudng ctia sy khdc biét thdi gian ngdm 1én chat

A ~ 2 A
lugng cam quan vé céu tric cia san pham

Miéng cit tron

Multiple range analysis for HTRON.diem by HTRON.thgian

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
20 48 .0937500 X
15 48 .2416667 X
contrast difference limits
15 - 20 0.14792 0.26220

* denotes a statistically significant difference.
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Mié&ng ciit vudng

Multiple range analysis for HVUONG.diem by HVUONG.tgian

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

20 48 .0900000 X

15 48 .3387500 X
contrast difference limits

15 - 20 0.24875 0.23051 *

* denotes a statistically significant difference.

Phu luc 16.4 Bing ANOVA vé su khac biét giita nghiém thifc d6i chitng va céc
nghiém thic ¢ x& 1i ngdm dung dich mudi CaCl,

Miéng cat tron
Analysis of Variance for TRONDC.diem - Type III Sums of Squares

MAIN EFFECTS

A:TRONDC.nongdo 32.718333 4 8.1795833 21.442 .0000
RESIDUAL 43.870467 115 .3814823
TOTAL (CORRECTED) 76.588800 119

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

Mié&ng cit vudng

Analysis of Variance for VUOGDC.DIEM - Type III Sums of Squares

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

MAIN EFFECTS

A:VUOGDC.NONGDO 42.349087 4 10.587272 37.014 .0000
RESIDUAL 32.893900 115 .2860339
TOTAL (CORRECTED) 75.242987 119

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



Phu luc 16.5 Bing so sanh LSD vé sy khdc biét gifta cdc nghiém thifc
Mié&ng ciit tron

Multiple range analysis for TRONDC.diem by TRONDC.nongdo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

DC 24 -.6708333 X

AlB1 24 -.3458333 XX

A2B1 24 -.1166667 X

A2B2 24 .3041667 X

Al1B2 24 .8291667 X

contrast difference limits

DC - AlB1 -0.32500 0.35325
DC - AlB2 -1.50000 0.35325 *
DC - A2B1 -0.55417 0.35325 *
DC - A2B2 -0.97500 0.35325 *
Al1B1 - AlB2 -1.17500 0.35325 *
AlB1 - A2B1 -0.22917 0.35325
AlB1 - A2B2 -0.65000 0.35325 *
AlB2 - A2B1 0.94583 0.35325 *
AlB2 - A2B2 0.52500 0.35325 *
A2B1 - A2B2 -0.42083 0.35325 *

* denotes a statistically significant difference.

Mié&ng cit vudng

Multiple range analysis for VUOGDC.DIEM by VUOGDC.NONGDO

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

DC 24 -.8641667 X

AlB1 24 -.2208333 X

A2B1 24 -.1800000 X

A2B2 24 .3600000 X

A1B2 24 .8983333 X

contrast difference limits

DC - Al1B1 -0.64333 0.30588 *
DC - A1B2 -1.76250 0.30588 *
DC - A2B1 -0.68417 0.30588 *
DC - A2B2 -1.22417 0.30588 *
A1B1 - AlB2 -1.11917 0.30588 *
A1Bl1 - A2BR1 -0.04083 0.30588
A1B1 - A2B2 -0.58083 0.30588 *
AlB2 - A2B1 1.07833 0.30588 *
A1B2 - A2B2 0.53833 0.30588 *
A2B1 - A2B2 -0.54000 0.30588 *

* denotes a statistically significant difference.
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Phu luc 16.6 Bing ANOVA vé su khac biét cdu triic giita 2 dang mié€ng cit

Analysis of variance

Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups .168033 1 .1680333 .279 .6057
Within groups 27.730067 46 .6028275

Total (corrected) 27.898100 47

0 missing value(s) have been excluded.

Phu luc 17 K&t qua x1t li thong ké thi nghiém 2
Phu luc 17.1 Bdng ANOVA vé su khic biét giita ndng do dudng trong dung dich
phti 1&n chd't lugng cdm quan vé vi clia sdn phadm

Dang tru tron
Analysis of Variance for TN2TRON.diem - Type III Sums of Squares

MAIN EFFECTS

A:TN2TRON.duong 7.2450694 2 3.6225347 8.433 .0006
B:TN2TRON. cqv .0702431 7 .0100347 .023 1.0000
RESIDUAL 26.632153 62 .4295509
TOTAL (CORRECTED) 33.947465 71

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

Dang khéi vudng

Analysis of Variance for TN2VUG.kqua - Type III Sums of Squares

MAIN EFFECTS

A:TN2VUG.duong 4.8768750 2 2.4384375 5.073 .0091
B:TN2VUG. cqv .0000000 7 .0000000 .000 1.0000
RESIDUAL 29.803125 62 .4806956
TOTAL (CORRECTED) 34.680000 71

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.
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Phu luc 17.2 Bing tric nghiém LSD vé 4nh hudng cia sy khic biét giita ndng do
dudng trong dung dich pht 1&én chat lugng cAm quan vé vi clia sdn phdm

Dang tru tron

Multiple range analysis for TN2TRON.diem by TN2TRON.duong

Method: 95 Percent LSD
Level Count LS Mean Homogeneous Groups

14 24 -.3187500 X

18 24 -.1416667 X

16 24 .4250000 X
contrast difference limits

14 - 16 -0.74375 0.37829 *
14 - 18 -0.17708 0.37829
16 - 18 0.56667 0.37829 *

* denotes a statistically significant difference.

Dang khéi vudng

Multiple range analysis for TN2VUG.kqua by TN2VUG.duong

Method: 95 Percent LSD
Level Count LS Mean Homogeneous Groups

18 24 -.3187500 X

14 24 .0000000 XX

16 24 .3187500 X
contrast difference limits

14 - 16 -0.31875 0.40017
14 - 18 0.31875 0.40017
16 - 18 0.63750 0.40017 *

* denotes a statistically significant difference.

Phu luc 17.3 Bing ANOVA vé su khdc biét vé vi giita 2 dang miéng cit

Analysis of variance

Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups .135469 1 .1354687 399 5375
Within groups 15.624063 46 .3396535

Total (corrected) 15.759531 47

0 missing value(s)

have been excluded.



Phu luc 18 K&t qia x1t 1i thong ké Thi nghiém 3
Phu luc 18.1 Bing ANOVA vé dnh hudng ctia ch€ d9 nhiét 1én di€m cdm quan
vé miu sic cia sdn phim

Miéng cat tron
Analysis of Variance for TRON.msdiem - Type III Sums of Squares

MAIN EFFECTS

A:TRON.mschedo 20.861111 2 10.430556 56.922 .0000
B:TRON.mscqv 12.763889 7 1.823413 9.951 .0000
RESIDUAL 11.361111 62 .1832437
TOTAL (CORRECTED) 44.986111 71

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

Mié&ng cit vudng

Analysis of Variance for VUONGl.msdiem - Type III Sums of Squares

MAIN EFFECTS

A:VUONGI .mschedo 21.333333 2 10.666667 40.767 .0000
B:VUONGI1 .mscqv 6.319444 7 .902778 3.450 .0035
RESIDUAL 16.222222 62 .2616487
TOTAL (CORRECTED) 43.875000 71

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

Phu luc 18.2 Bing LSD vé su khdc biét giita ciac ch€ do nhiét 1én di€m cim
quan vé& mau sic cda sdn phim

Mié&ng cit tron

Multiple range analysis for TRON.msdiem by TRON.mschedo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

90 24 2.4166667 X

85 24 2.8333333 X

80 24 3.7083333 X

contrast difference limits

80 - 85 0.87500 0.24708 *
80 - 90 1.29167 0.24708 *
85 - 90 0.41667 0.24708 *

® denotes a statistically significant difference.
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Mié&ng cit vudng

Multiple range analysis for VUONGl.msdiem by VUONGI.mschedo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

90 24 2.5416667 X

85 24 3.2083333 X

80 24 3.8750000 X

contrast difference limits

80 - 85 0.66667 0.29524 *
80 - 90 1.33333 0.29524 *
85 - 90 0.66667 0.29524 *

* denotes a statistically significant difference.

N

Phu luc 18.3 Bing ANOVA vé dnh huéng cia ch€ do nhiét 1én gid tri AE ctia phan
cdi sdn phaAm
Mié&ng cit tron

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 8.10005 2 4.050026 .286 .7540
Within groups 340.26622 24 14.177759

Total (corrected) 348.36627 26

0 missing value(s) have been excluded.

Mié&ng cit vudng

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 121.74482 2 60.872411 13.314 .0001
Within groups 109.73264 24 4.572194

Total (corrected) 231.47747 26
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Phu luc 18.4 Bing ANOVA vé dnh hudng ctia ch€ d6 nhiét 1én di€m cdm quan vé
mui vi clia sdn phdm
Mié&ng ciit tron

Analysis of Variance for TRON2.mvdiem - Type III Sums of Squares

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

MAIN EFFECTS

A:TRON2.mvchedo 1.6944444 2 .8472222 2.941 .0602
B:TRON2.mvcqv 5.7638889 7 .8234127 2.858 .0119
RESIDUAL 17.861111 62 .2880824
TOTAL (CORRECTED) 25.319444 71

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

Mié&ng cit vudng

Analysis of Variance for VUONG2.mvdiem - Type III Sums of Squares

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

MAIN EFFECTS

A:VUONGZ2 .mvchedo 1.3333333 2 .6666667 1.979 .1469
B:VUONG2Z .mvcgv 9.2777778 7 1.3253968 3.934 .0013
RESIDUAL 20.888889 62 .3369176
TOTAL (CORRECTED) 31.500000 71

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.
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Phu luc 18.5 Bang LSD vé sy khédc biét giita cac ch€ do nhiét 1én di€m cdm quan
v€& mii vi clia sdn phaAm
Mié&ng ciit tron

Multiple range analysis for TRON2.mvdiem by TRONZ2.mvchedo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

90 24 2.9583333 X

85 24 3.1666667 XX

80 24 3.3333333 X

contrast difference limits

80 - 85 0.16667 0.30979
80 - 90 0.37500 0.30979 *
85 - 90 0.20833 0.30979

denotes a statistically significant difference.

Mié&ng cit vudng

Multiple range analysis for VUONG2.mvdiem by VUONG2.mvchedo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

90 24 3.0833333 X

85 24 3.2500000 X

80 24 3.4166667 X
contrast difference limits

80 - 85 0.16667 0.33502
80 - 90 0.33333 0.33502
85 - 90 0.16667 0.33502

* denotes a statistically significant difference.



81

Phu luc 18.6 Bing ANOVA vé dnh hudng ctia ch€ d6 nhiét 1én di€m cdm quan vé
trang thdi cda sdn phim

Mié&ng cit tron

Analysis of Variance for TRON3.htdiem - Type III Sums of Squares

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

MAIN EFFECTS

A:TRON3.htchedo 4.7777778 2 2.3888889 5.486 .0064
B:TRON3.htcqgv 4.6666667 7 .6666667 1.531 .1736
RESIDUAL 27.000000 62 .4354839
TOTAL (CORRECTED) 36.444444 71

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

Mié&ng cit vudng

Analysis of Variance for VUONG3.htdiem - Type III Sums of Squares

MAIN EFFECTS

A:VUONG3.htchedo 6.5833333 2 3.2916667 11.149 .0001
B:VUONG3.htcqgv 6.9861111 7 .9980159 3.380 .0040
RESIDUAL 18.305556 62 .2952509
TOTAL (CORRECTED) 31.875000 71

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

Phu luc 18.7 Bing LSD vé sy khdc biét giita cdc ché€ dd nhiét 1én di€m cdm quan
vé trang thdi clia sdn phdm

Mié&ng cit tron

Multiple range analysis for TRON3.htdiem by TRON3.htchedo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

90 24 3.0000000 X

85 24 3.0833333 X

80 24 3.5833333 X
contrast difference limits

80 - 85 0.50000 0.38089 *
80 - 90 0.58333 0.38089 ~*
85 - 90 0.08333 0.38089

* denotes a statistically significant difference.
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Mié&ng cit vudng

Multiple range analysis for VUONG3.htdiem by VUONG3.htchedo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

90 24 3.0416667 X

85 24 3.5833333 X

80 24 3.7500000 X

contrast difference limits

80 - 85 0.16667 0.31362
80 - 90 0.70833 0.31362 *
85 - 90 0.54167 0.31362 *

* denotes a statistically significant difference.

A

APhu luc 18.8 Bing ANOVA vé dnh hudng ctia ch& @6 nhiét 1én diém cdm quan
vé d0 trong clia sdn phim

Miéng cit tron

Analysis of Variance for TRON4.dtdiem - Type III Sums of Squares

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

MAIN EFFECTS

A:TRON4.dtchedo 1.7500000 2 .8750000 2.868 .0644
B:TRON4.dtcqv 3.2083333 7 .4583333 1.502 .1832
RESIDUAL 18.916667 62 .3051075
TOTAL (CORRECTED) 23.875000 71

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

Mié&ng cit vudng

Analysis of Variance for VUONG4.dtdiem - Type III Sums of Squares

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

MAIN EFFECTS

A:VUONG4 .dtchedo .3611111 2 .1805556 .564 .5720
B:VUONG4.dtcqgv 3.7638889 7 .5376984 1.679 .1309
RESIDUAL 19.861111 62 .3203405
TOTAL (CORRECTED) 23.986111 71

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.
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Phu luc 18.9 Bing LSD vé su khédc biét giita cac ch&€ do nhiét 1én di€m cdm quan
vé d6 trong clia sdn phim

Mié&ng cit tron

Multiple range analysis for TRON4.dtdiem by TRON4.dtchedo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

90 24 2.9583333 X

85 24 3.0833333 XX

80 24 3.3333333 X
contrast difference limits

80 - 85 0.25000 0.31882
80 - 90 0.37500 0.31882 *
85 - 90 0.12500 0.31882

* denotes a statistically significant difference.

Mié&ng cit vudng

Multiple range analysis for VUONG4.dtdiem by VUONG4.dtchedo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

90 24 3.1666667 X

85 24 3.2916667 X

80 24 3.3333333 X
contrast difference limits
80 - 85 0.04167 0.32668
80 - 90 0.16667 0.32668
85 - 90 0.12500 0.32668

* denotes a statistically significant difference.

Phu luc 19 K&t qua phan tich thong ké ham lugng vitamin C con lai sau qu4 trinh
Xt 1i nhiét
Phu luc 19.1 Bing ANOVA vé 4nh hudng clia cdc ch&€ do nhiét 1én ham lugng

vitamin C con lai sau qué trinh x& li nhiét

Analysis of variance

Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups .0615007 2 .0307503 10.207 .0117
Within groups .0180753 6 .0030126

Total (corrected) .0795760 8

0 missing value(s) have been excluded.
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Phu luc 19.2 Bang so sinh LSD giita cac nghiém thic

Multiple range analysis for VITAMINC.ketqua by VITAMINC.nhiet

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

90 3 .3903333 X

85 3 .5160000 X

80 3 .5906667 X

contrast difference limits

80 - 85 0.07467 0.10969
80 - 90 0.20033 0.10969 *
85 - 90 0.12567 0.10969 *

* denotes a statistically significant difference.

A

Phu luc 20.1 Bidng ANOVA vé danh hudng cua thdi gian bdo quan 1én gid tri AE
clia phan cdi san phdm

Dang tru tron

Analysis of variance

Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups 24.18775 2 12.093875 1.962 .1624
Within groups 147.91115 24 6.162965

Total (corrected) 172.09890 26

0 missing value(s) have been excluded.

Dang vuong

Analysis of variance

Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups 52.63579 2 26.317897 3.436 .0487
Within groups 183.84053 24 7.660022

Total (corrected) 236.47633 26

0 missing value(s) have been excluded.
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A

Phu luc 20.2 Bing so sanh LSD vé dnh hudng cia thdi gian bdo quan én gid AE tri
clia phan cdi san phdm

Dang vuong

Multiple range analysis for VUGBQUAN.E by VUGBQUAN.TYHOIGIAN

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
0 9 11.001333 X

30 9 12.762222 XX

60 9 14.420889 X
contrast difference limits

0 - 30 -1.76089 2.69340

0 - 60 -3.41956 2.69340 *
30 - 60 -1.65867 2.69340

* denotes a statistically significant difference.

Phu luc 21 Bing ANOVA vé dnh hudng cda thdi gian bido quin Ién di€m cim
quan cdia sidn phaim

Dang tru tron

Analysis of variance

Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups .580650 2 .2903250 .133 .8772
Within groups 19.654375 9 2.1838194

Total (corrected) 20.235025 11

0 missing value(s) have been excluded.

Dang vuong

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups .249350 2 .1246750 .053 .9485
Within groups 21.085275 9 2.3428083

Total (corrected) 21.334625 11

0 missing value(s) have been excluded.



Phu luc 22 K&t qua ki€m tra cdc chi tiéu vi sinh sau 15 ngay bdo on

86



