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TOM TAT

Dé tai “Khdo sat mot sé yéu té anh hwéng dén qui trinh ché bién mirt dong
quach” duoc tién hanh tai Trung tdm Cong nghé sau thu hoach - Truong dai hoc
Tra Vinh, tir thang 6 ndm 2014 dén thang 7 nam 2015. Nghién ctru nham muc dich
x4c dinh cac yéu t6 anh huong dén chit luong san pham mirt dong tir trai quach bao
gdm ham luong nude bd sung (60 — 140%), ham luong chat khé (40 - 50°Bx), pH
(3,0 — 3,4), nong dd pectin HMP (0,9 — 1,3%), ti 1& phdi ché pectin: carrageenan
(0.9:0.4 - 0.5:0.8), ap suat chan khong (550 - 650 mmHg), thoi gian giit nhiét (3 -5

phut), dong thoi khao sat thoi gian bao quan ctia san pham.

Jam quach khi dugc bo sung nudc véi ty 18 100% cho két qua gia tri cam
quan cao v4i mau sic sang dep, twong tmg véi gid tri L7, @, b” 1an luot la 25,59;
3,75 va 4,13 khi do bang ngudn sang tiéu chuan D65. Véi pH 3,2 va ham lugng chat
khé dich qua 50°Bx cho san pham c6 gid tri cam quan cao nhat, san pham c6 ham
lugng duong tong 59,67%; d6 acid 0,6%; pH 3,97 va 60,5 °Bx. Ti 1é phdi ché
pectin: carrageenan 0,7:0,6 tao cho san pham c6 cau trdc t6t va on dinh, biéu hién
lan luot bang gia tri d6 cing 1,43 N va do két dinh 20,66 N. Két qua nghién ciru
con cho thay, gia nhiét hdn hop & ap suat 600 mmHg trong 4 pht tao nén san pham
dat gi4 trj cam quan vé&i sd diém cao nhat: mau sic (4,77); mui (4,77); vi (4,85) va
cau tric (4,69). Thi nghiém vé khao sat thoi gian bao quan san pham khéng phat
hién téng s6 bao tir nAm men, nim méc, tong vi sinh vat hiéu khi con trong gidi han
cho phép va chat lugng san pham khong thay d6i trong thoi gian bao quan 3 thang &
nhiét d6 phong.

Tir khoa: mit dong, trai quach, cau tric



ABSTRACT

The research of “Initially study on the factors evolving to quality of wood
apple jam” was carried out at Post harvest Center, Tra Vinh University from June ,
2014 to July, 2015. The aim of study was to identify factors could affect quality of
the product including of added water (60 — 140%), soluble solid concentration of
juice (40 — 50°Bx) , pH (3.0 — 3.4), added pectin quantity (0.9 — 1.3%), ratio of
pectin: carrageenan for supplementary mixture (0.9:0.4 - 0.5:0.8), vacuum level

(550 - 650 mmHg), heating time (3 - 5 minutes) and the storage time.

For experiment of adding 100% of water, jam product was obtained with the
highest sensory score and attractive color for L*, a*, b* of 25.59, 3.75 and 4.13
respectively. pH 3.2 and 50°Bx for juice resulted in harmonious taste with total
sugar 59.67%, acid 0.6%, pH 3.97 and 60.5 °Bx of final product. Ratio of pectin and
carrageenan of 0.7:0.6 in supplementary mixture brought stable structure displayed
by hardness 1.43 N and adhesiveness 20.66 N. Heating condition established at 600
mmHg vacuum pressure for 4 minutes gained the highest scores from the sensory
panel, which demonstrated by perceptive color (4.77), flavor (4.77), taste (4.85) and
texture (4.69). Yeast and mold, the microbial load was also detected with
nonsignificant quantity in 90 days stored product at ambient condition without any

changes in value.

Keywords: jam, wood apple, texture
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DANH SACH CAC CHU VIET TAT
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LMP: Low Methoxyl Pectin

TCVN: Tiéu chuan Viét Nam
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PHAN MO PAU

1. Tinh cép thiét ctia dé tai:

Tréi quéach (Limonia acidissima L.) 1a mot loai cay an trai duoc trong kha phd
bién & Tra Vinh, ning suét thu hoach cao nhung gia tri kinh té thap. Trai quach khong
chi c¢6 tac dung 1am thuéc ma con chta nhiéu chat dinh dudng can thiét cho co thé
(Intekhab va ctv, 2009; llaiyaraja va ctv, 2015). Tuy nhién, viéc nghién ctru tan dung
ngudn nguyén liéu ndy dé ché bién thanh san phim co6 gia tri kinh té cao van chua
dugc quan tam khai thac. Trudc tinh hinh do, viéc tim dau ra cho trai quéch 1a mot
viéc lam rat can thiét, dé tiéu thu dugc quach thi cic san pham tir trai quach phai hap
dan nguoi tiéu dung.

San phélm mut dong 1a mot loai thuc phém kha phé bién, dugc ché bién tir cac
loai trai cay va mot s6 loai cu nu véi duodng dén do khé tir 60-70%. Hién nay da co
nhiéu san phém mut dong tu trai cdy nhu: tdo, dau, nho, 1€, xoai, man..., va nhiing
san pham nay duoc tiéu thu kha 16n & hau hét cac quéc gia trén thé gidi. Mut dong 1a
san pham rat tién dung cho cac bira n sang nhanh ciing cac loai banh mi va banh quy
v6i day du gia tri dinh dudng, hodc mit dugc bd sung vao cac loai banh nhan kem,

yaourt tri cay tao su da dang, nang cao dugc gia tri va hép dan nguoi tiéu dung.

Trén thé gidi hién da c6 hang tram loai mit trai cay khac nhau duoc san xuat &
quy mo cong nghiép va quy mé gia dinh nhung mut dong quach 1a san phAm mang
huong vi riéng ma trén thé gidi chua thiy c6. Do d6, dé 1am da dang hoa san pham
mut, ndng cao gia tri kinh té trai quach ciing nhu gép phan gi6i thiéu trai quach ra bén
ngoai thi can c6 mot san pham moi tir tréi quach. Vi thé, dé tai “Khao sat mot s6 yéu
t6 anh huong dén qui trinh ché bién mut dong quach™ 1a mot dé tai mang tinh cap bach
can duoc thyce hién nham tao ra san phém maoi thom ngon phuc vu nhu cau va thi hiéu
cuiia nguoi tiéu dung.

2. Muc tiéu cia dé tai:

- Dé xuat qui trinh san xuat mit dong quéach (jam quach)

-1-



3. N¢i dung thuc hién:

Tu muc ti€u trén, dé€ tai tién hanh cac khao sat sau:

Khao sat anh huéng cua ti 1¢ pha loing dén chat lwong cam quan cia san pham
Khao sat anh huéng cia d6 Bx dich qua, pH dén chét luong san pham
Khao sat anh huéng cia ti 16 cac chét tao dong khac nhau dén cau tric san

pham.

Khao sat anh huong ctia 4p suat chan khong va thoi gian ndu dén chat lugng san
pham.

Khao sat thoi gian bao quan anh huong dén chat luong san pham mirt dong.

4. Phwong phap nghién ciru

bé dat dugc muyc tiéu va tao ra san pham, nguoi nghién ctu s€ lan lugt thuc hién

cac cong viéc sau:

Tim hiéu qui trinh ché bién mirt dong co ban.

Nghién ctru bo sung cac thanh phan phu gia tao cau truc.
Panh gia ciu trac bang thiét bi do cau trac Zwick/Roell Z 1.0
Paénh gia chat lwong san pham.

Xay dyng qui trinh ché bién mit dong quach hoan chinh.

+ Phuong phdp nghién ctru tai li¢u: Nguoi nghién ctru st dung phuong phap nay

deé tim hi€u vé tong quan cua d¢ tai nghién ctru.

+ Phuong phép thuc nghiém dugc st dung dé: Nghién ciru thir nghiém véi cach

b tri ngau nhién 1, 2 nhan t6 vai 3 lan lap lai dé diéu chinh cac thong s6 k¥ thuat cua

quy trinh cong nghé.

+ Phuong phap xir 1y s liéu: xir Iy s6 liéu bang phan mém JMP 9, excels.



Chuong 1

TONG QUAN TAI LIEU

1.1. Giéi thiéu trai quach

1.1.1. Ngudn gbc va sy phan b

rr'wv}.me‘_ ) ’ N e TR = vwww.metinfo.vn
A No- A

Hinh 1.1. Cay Quéach

Tén khoa hoc 1a: Wood Apple (Limonia acidissima L.) 1a mét loai cua loai
quach trong ho Rutaceae (ho Citrus). Bén canh d6, An D6 quach con co tén 1a elephant
apple, monkey fruit, curd fruit, kathbel; O Malaysia goi 14 gelinggai or belinggai; &
Thai Lan, ma-khwit; O Campuchia, kramsang; O Laos, ma-fit (Morton, 1987).

Quach c6 xuat xtr gan vai cdy dai & vung dong bang kho can cia An Do va dao
Ceylon, né dugc trong doc theo duong va trén bo dé cua cac canh dong va thinh

thoang duoc trong trong vurdn cy an trai.

O Viét Nam, cdy quach dd c6 mat trén dat Tra Vinh tir hon nta thé ky. Cay
quach cao, tan 14 rong nén duoc nhiéu nguoi dan tai Tra Vinh trdng quanh nha dé 1am
bong mat. Cay quéach thuong thiy trén dat ctia nguoi Khmer, nha nao ciing c6 tir 2 dén
3 cay. Pic biét 1a trong khudn vién chtia Khmer, quach dugc trong thanh hang, tan

giao tan. Khi dén mua, cay quach triu qua trong rat dep, cay 10 nim tudi cho hang



tram trai moi nam. Hién nay cdy quach duoc xem la ciy dic san, duoc nhan rong va
trong nhiéu & huyén Cau Ke.

1.1.2. Pic diém hinh thai

Quach 1a loai cay cao, thang khoang 7 — 8 m, than giéng nhu ciy can thing,
nhiéu canh moc tia ra, & gan ngon chia ra cac nhanh nho va rii xuéng. V6 c6 dang vay,
san sui nhiéu vét nut, va cé gai nhon (2-5 cm) trén vai nhanh nho hinh chit chi. La nho,
moc so le, cach nhau 7,5-12,5 cm mau xanh sam, dai, thuong cé rang cua, chét 1a
khong nhon 13 noi tap trung tinh dau va toéa huong chanh khi 1am dap. Hoa mau hoi d6
hoac xanh nhat, hoa nho (bé rong khoang 1,25 cm) khi né ra tao thanh chum hoa hinh

chuy.

Qua c6 hinh tron hodc ovan, dudong kinh tir 5-12,5 cm, v6 ciing, mau tring xam
nhu 16p mbc, va day 6 mm. Thit qua mau nau, cé nhiéu bot, keo, mui thom dic trung
quyén ril, vi chua thanh va ngot diu voéi nhiéu hat nh, tring phan bd khap rudt qua.

Tréi cang chin cang thom, rudt cang sam mau.

Trong khoang 7 nam thi cho tri. Quach gia hang chuc tudi cho 200-300 trai
hang nam. Trai bat dau chin rai rac tir cudi thang 7, chin ro tir cudi thang 9 dén cudi
thang 1 dén thang 3 thi hét trai. Giéng nhu sau riéng, quach bat dau chin thi tu rung,
du roi tir trén cao xudng nhung quach khong gidp v& vi vira chém chin, trai con ran.
Pé ngoai khong khi ¢ nhiét d6 phong thi khoang 3-4 ngay sau quach chin ¢ thé ding

dugc khoang 10 ngay thi chin hoan toan.



Hinh 1.2. Thit trai quach chua chin Hinh 1.3. Thit trai quach chin

1.1.3. Thanh phin ho4 hoc ciia quach

Bang 1.1. Gia tri dinh dudng trong 100 g thit qua va hat

Thanh phin Thit qua Hat
Nudc 74,0% 4,0%
Protein 8,00% 26,18%
Chét béo 1,45% 27%
Carbohydrat 7,45% 35,49%
Tro 5,0% 5,03%
Canxi 0,17% 1,58%
Phospho 0,08% 1,43%
St 0,07% 0,03%
Tanin 1,03% 0,08%
Acid tong sb 0,3-0,8%

(Nguon: Morton, 1987)

Bén canh céc thanh phan dinh dudng trdi quach con dugc sir dung nhu thuc
pham dinh dudng c6 tac dung ngin ngira bénh tat, ting cudng sirc khoe va c6 kha ning
khang khuan rat t6t (Darsini va ctv, 2013; Pandey va ctv, 2014). Tréi quéach chin chtra
nhiéu hop chét sinh hoc nhu: tong polyphenol va DPPH (llaiyaraja va ctv, 2015). Thit
qua quéch chin duoc str dung nhu 13 phuong thude kich thich tiéu hoa va tri bénh tiéu
chay (Intekhab va ctv, 2009).



Ngoai ra cac bo phan khac cia ciy quach déu c6 cong dung 1am thude. L4, vo,
ré va bot quéch dugc lam thude dép 1én vét thuong, vét dot, noc cua con trung. Nudc
ép cua 14 non dugc tron voi sita xem nhu 12 phuong thudce chita vin dé dudng rudt cia
tré em, va nudc sic 14 duge dung dé hd tro tiéu hoa (Intekhab va ctv, 2009).

1.2. Mt dong
#+ Dinh nghia:

Mt déng 1a cac san pham ché bién tir qua twoi hodc tir qua ban ché pham
(puree qua, nudc qua, qua sunfit hod) nau voi duong dén do khd 60-65%, c6 bo sung
pectin hay agar - agar dé tao gel déng. San pham murt n6i bat 1a vi ngot, thom dic
trung cia qua. Ngoai ham luong dudng kha 16n cia qua, ngudi ta con bod sung thém

mot luong kha 16n duong tinh khiét (Smith, 1993).
+ Phan loai:

» Mut dong jelly:

- Mut dugc ché bién tir nudc qua trong suot.

- Néu nudc qua sunfit hoa, trude khi nau mut phai khir SO, bang cach dun nong
dé ham luong SO, trong san pham khéng qua 0,025%. Tuy theo d6 nhdt cta nudc qua

va do dong ciia san phAm ma nguoi ta pha hodc khong pha thém pectin.

> Mut dong jam:

- Mt dong ché bién tir puree qua, c6 thé dung riéng mot ching loai hodc hdn hop

nhiéu loai qua, c6 thé ding puree qua twoi hay puree qua ban ché pham.

> Mt miéng dong marmalade:

- MUt miéng dong ché bién tir qua (twoi, sunfit hod hay lanh dong) dé nguyén hay

cit miéng, nau véi duong, co pha hoic khong pha thém acid thyc pham va pectin.



1.3. Cac phu gia sir dung
1.3.1. Pectin

a. Cdu tgo: Pectin 13 mot polysaccharide ton tai phd bién trong thuc vat, 1a thanh phan

tham gia xay dung cau trac té bao thuc vat. O thuc vat pectin tdn tai chu yéu ¢ 2 dang:

- Dang protopectin khong tan: ton tai chi yéu ¢ thanh té bao dudi dang két hop

v6i1 polysaccharide araban.

- Dang hoa tan cua pectin, ton tai chu yéu & dich té bao.

Dudi tac dung cua acid, enzyme protopectinase hodc khi gia nhiét thi protopectin
chuyén thanh pectin.

e Ciu tao cua mot don vi chudi pectin

Polysaccharide di thé, 1a din xuat methyl cua acid pectic. Acid pectic 1a mot
polymer cua acid D - galacturonic lién két v&i nhau bang lién két 1 — 4 - glycoside.

Mot chudi gdm 1000 phan tir galacturonic tao thanh phan tir pectin.
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Hinh 1.4. Cong thic ciu tao ctia mot don vi chudi pectin
(Nguon: Lé Ngoc Tii va ctv, 2010)
Pectin thuong pham 12 mot hdn hop gdm cac hop chat polysaccharide cao phan
tir, trong d6 polygalacturonic acid chiém khoang 70 -75%. Tuy theo mic do methyl
hoa, chia lam 2 loai:
- Pectin methoxyl hdéa cao (HMP): trong phan tir pectin c6 trén 50% cac nhom
acid bi ester hoa (DE > 50%). Chat nay c6 thé 1am ting do nhét cho san pham, tao

dong & pH 3,1 — 3,4 va ndng d6 dudng trén 60%.



- Pectin methoxyl hoéa thdp (LMP): trong phan tir pectin c6 dudi 50% cac nhom
acid bi ester hoa (DE < 50%). C6 thé tao dong trong méi trudng khong dudng, thudng

duge dung 1am mang bao boc cac san pham (Lé Ngoc T va ctv, 2010)
b. Co ché tao gel ciia pectin methoxyl hda cao

HMP tao gel theo co ché dudng - acid, qua trinh tao gel dién ra ¢ nong d6 chét
khd hoa tan cao (50 - 75%) va pH tir 3 t6i 3,5. Su két hop cia chudi pectin 1a két qua

cua hai tuong tac khac nhau.

- Sy twong tac cua nhom ky nude: cac nhém methyl ester ky nude s€ tap hop lai
sao cho bé madt tiép xtc vo1 nude 1a nhod nhat, tao ra sy két tu ban dau cia cac mach

pectin.

- Sy hinh thanh cac cdu ndi hydro: cic cau ndi hydro duoc hinh thanh giita cac
nhom carboxyl ty do khong phan ly, dong vai trd 6n dinh khoi lién két trong qua trinh
két tu ctia cac nhom methyl ester va gitt chiing lai v&i nhau, pH cang thip, sé nhom

carboxyl lién két cang it thi cac cau ndi hydro s& hinh thanh dé dang.

Can duy tri 46 pH thap dé khi dun nau s& giy ra qua trinh nghich dao duong
sacaroza dé ngan can su két tinh duong. Ciing khong nén dung qua nhiéu axit vi pH
qua thip s& gay ra su nghich dao mot luong 16n dudng sacaroza tir d6 gdy két tinh

glucoza va héa gel nhanh tao nén cac von cuc (Lé Ngoc Tua va ctv, 2010).

Pectin 1a chat tao gel quan trong duoc sir dung dé tao ra cau tric gel cho thuc
pham. Kha ning tao gel ciia ndé duoc st dung trong nhitng thuc pham can cé sy 6n
dinh cua nhiéu pha. Pectin dugc sir dung nhiéu trong san xuat mirt déng, cac ché pham

trai cdy, san pham sita c6 pH thap va keo (McKenna, 2003).

Mic du c¢6 nhiéu tac nhan tao gel nhung pectin van 13 sy lua chon phd bién cho
mut dong va thach, mét phﬁn do su hién dién cua no giéng nhu thanh phﬁn tu nhién
clia qua va ciing vi su phu hop dic trung ndy ma pectin ludn duoc st dung nhiéu. Udc
tinh 80 - 90% san pham pectin thwong mai duoc str dung trong ché bién mut dong va
thach (Crandall va Wicker, 1986).



Khi 1am giam do tich dién va hydrate hoa s& lam cho soi pectin xich lai gan
nhau va tuong tac vo1 nhau tao nén mot mang ludi ba chiéu rin chtra pha léng ¢ bén
trong. Cac pectin déu 1a nhitng chit keo hdo nuéc nén c6 kha ning hydrate cao nho su
gan cac phan tir nudc vao nhém hydroxyl ctia chudi polymethyl galacturonic. Ngoai ra
trong phan tur pectin c6 mang di¢n tich am vi vay trong moi trudong acid, pectin bi cac

ion H* trung hoa va dong tu (Quéach Pinh va ctv, 2008).

Kha ning tao thanh gel ctia pectin trong diéu kién cu thé tir lau da duoc tng
dung trong san xuat mat dong. Pa s6 mut dong san xuat tai My str dung pectin nhu 1a
tac nhan tao gel chinh. Tuy nhién, tiy ting trudng hop ma cac chat tao dong khéc
cling c6 thé duoc st dung. Mot sd san pham murt dong c6 do Brix thap c6 thé sir dung
carrageenan hoic hdn hop pectin va carrageenan. Mot vai loai gum khac cling c6 thé

b6 sung dé 1am giam hién tugng tach nuéc (Caballero va ctv, 2003).
d. Ung dung ciia pectin:

Tao ra cu tric mit déng va mut trai cdy khong bi thay ddi trong qua trinh van
chuyén, giam su pha v cau tric. Trong mot sb trudng hop, pectin con duoc sir dung
v6i carrageenan dé ting hiéu qua tao gel.

1.3.2. Carrageenan
a. Gioi thiéu

Carrageenan 1a polysaccharide, hién dién ¢ chat liéu lién két giita cac té bao

thuc vat. Chic nang cua nd la truong nd trong nudce va tuwong tdc dugc véi protein cua

sita. Carrageenan dugc st dung trong cong nghé thuc pham nhu chit tao gel, chat lam

dac va lam bén thyc pham.

Carrageenan c6 ba dang va 1a chét tao déng duoc trich ly tir tao bién do cung
v6i nhitng chit tao dong khac nhur agar, furcellaran. Tat ca déu chura galactose két hop
v6i ndi glycoside xen k& nhau. Tuy nhién ching khic nhau vé sd luong va vi tri cia

cac nhom sulfate ester va s luong 3,6 anhydro — D - galactose ma chung chira. Diéu



nay dan dén su da dang trong tinh chit tao dong, tir tinh gion, d& v& cua gel agar dén
tinh tao gel cua carrageenan va loai lambda carrageenan khong tao gel.

Carrageenan dugc sit dung rong rdi va tinh tao dong cua carrageenan c6 thé
thay doi va cai thién bang cac st dung két hop cac loai carrageenan (kappa, iota,

lambda), protein sita va cac tac nhan tao dong khac nhu gum hat locust.

Hinh 1.5. Ciu tric ctia carrageenan

(Nguén: Imeson, 2010)
b. Chitc nang

Carrageenan la polyssacharide mach thang, khéi luong phan tir 16m, dugc cu
tao bdi cac don vi galactose va 3,6 - anhydrogalactose (3,6 - AG), ca dang sulfate va
khong phai dang sulfate, lién két nhau bai ndi glycoside a - (1,3) va B - (1,4). Su sép
xép da dang trong tu nhién cia cac hop phin nay tao raba dang co ban cia

carrageenan, thuong la kappa (x), iota va lambda (1.).
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Hinh 1.6. Cac dang chinh cua carrageenan
(Nguén: Imeson, 2010)

Sy bién d6i cua nhitng hop chit ndy bao gém trong dd bén gel, cau truc, tinh
hoa tan va nhiét d tan chay cila carrageenan. Nhing su bién d6i nay co thé dugc kiém
so4t va tao thanh bai viée chon lua tdo bién, ché bién va pha tron céac thanh phén duoc

trich ly.

Anh hudng cia nhiét d6 ciing 13 yéu t6 quan trong xac dinh loai carrageenan
nao duoc st dung trong hé thong thuc pham. Tat ca cac carrageenan déu tan ¢ nhiét o
cao va giam d6 nhdt. Tuy nhién, dang kappa va iota tao gel khac nhau ¢ diéu kién
nhiét d6 bat dau tir 40°C dén 70°C phu thudc vao thanh phan cation hién dién. Do vay,
céc gel nay thudng bén & nhiét do phong nhung ching lai c6 thé tan chay khi gia nhiét
cao hon khoang 5 - 10°C so vé6i nhiét d6 tao gel. O nhiét d6 lanh, hé théng gel dugc
phuc hoi.

O nhiét do thép hon nhiét d6 tao gel, carrageenan hau nhu bén & pH thong
thuong trong thuc pham. Tuy nhién d6 nhét s& giam ¢ pH < 4,3 néu ché bién trong

dicu kién nang nhiét cao hon.
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c. Ung dung trong thuc pham

Carrageenan chita cac nhém hydrocolloide c6 tinh chat khac nhau va do d6 co
kha ning sir dung khac nhau. Vai vi du vé tinh chat trong cong thic ché bién thuc

pham nhu sau:

- Su tao gel trong va nhiét do tao gel: quan trong trong 4o ngoai banh ngot va tao

gel trong san phdm trang miéng.

- Kha ndng di€u chinh cau trac va diém tan chay: tao cau truc can thiét khi su

dung carrageenan dé thay thé chat béo trong thit nghién.
- Kiém soat do nhdét.
- Tao cau trac khac nhau.

- Str dung cho cac dang san pham thuong mai chtrc mudi cation, dé cai thién tinh
chat tao gel va kiém soat tao gel, qua trinh s dung carrageenan va phdi tron

carrageenan voi cac thanh phan khac s& cai thién dugc cau tric.
1.3.3. Puwong sacaroza

Pudng (sugar): sacaroza — tao vi

CHa OH
CiHp OH
o
H A H H
OH H H o
OHI I— CHx OH
L oM OH  H

Sucrse
glicose (o l--=2) fructose )

Hinh 1.7. Cong thirc cdu tao cua sacaroza

(Nguon: Lé Ngoc Tii va ctv, 2010)
a. Nguon goc
Puoc san xudt tir mia va ct cai dudng, 14 thanh phan quan trong san xuit cac

san pham nhu nude trai cay, muat ...
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b. Cdu tao

Sacaroza cau tao bao gdm hai monosacarit: glucoza va fructoza lién két véi
nhau nho hai nhém OH glucozit cua chiing, lién két glucozit gitra nguyén tir carbon sd
1 cta glucoza va nguyén tir carbon sd 2 cia fructoza, vi vdy sacaroza khong c6 tinh

khtr.
c. Tinh chat

Sacaroza dang tinh thé, khong mui, khong mau va c¢é vi ngot. Vo1 su ¢ mét cua
ion H" hodc mot sb enzyme dac hiéu, dung dich sacaroza s€ phan giai tao thanh hop

chat gdm D - glucoza va D-fructoza, hop chét nay goi 1a dudng nghich chuyén.

Dé hoa tan trong nudc, nhiét do ting, do hoa ting. O nhiét do thuong, co thé
hoa tan véi ti 1€ nude va duong la 1:2. Sacaroza khéng hoa tan trong cadc dung méi
khong phan cuc ma chi hoa tan trong cac dung moi c¢6 phan cuc. Puong hoa tan vao
nude dé diéu vi. Bén canh dé, nd cling xay ra mot sb tinh chat nhu nhiét do soi tang,
ap suat thim thau tang, giam 4p suét hoi.

Véi ham luong nuéc kha thdp nén sacaroza it bi tin cong boi cac vi sinh vat.
Nhung trong qua trinh bao quan can phai chi y: bao quan sacaroza noi khé réo, thoang
mat, tranh 4m wdt gy cuc dudng lam kho khin cho cong doan ché bién san nay nhat 1a
cong doan hoa tan duong.

N6 tan chay va phan ly ¢ 186°C tao caramel, 12 loai duong quan trong tim thiy
trong thuc vat. Sacaroza la chat dinh dudng rat dé tiéu héa vi né cung cap ngudn ning
luong nhanh chéng cho co thé.

Trong cac san pham mirt dong véi ham luong duong cao thi nd ngoai tac dung
tao ngot con 1 chat bao quan san pham rat tot trong diéu kién nhiét 46 thuong.

d. Thire pham ving dung
Sacaroza 1a chat 1am ngot phd bién trong cong nghiép, dic biét 1a trong cong

nghiép banh keo, nhiing tinh thé duong tao két tiia dé lam cimg keo.
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N6 gbép phan quan trong dé tao cu trac nhiéu loai thyc pham bao gdm banh

qui, kem, mat dong ... dong thoi hd trg trong qua trinh bao quan san pham.
1.3.4. Axit citric
Axit citric — (E330) — Chét diéu chinh pH

« <®»
. g —?

Hinh 1.8. Hinh cong thirc cu tao cua axit citric

a. Nguon goc

AXxit citric 1a hop chat dugc tim théy trong moi vat chét séng. No6 hién dién chu
yéu & thuc vat, trong nhiéu mo dong vat va 1a thanh phan trong con dudng chuyén hoa
clia té bao trong co thé. N6 dugc tim thiy trong cac loai cay thudc ho citrus (nhom ciy
c6 mui), budi, qua kiwi, dau, so ri va nhiéu loai trai cay khéc.

Lan dau tién 1784, nha hoa hoc Thuy Pién Carl Wilheln Scheele di chiét axit
citric tir trai chanh. Tir d6, né duoc str dung nhu mot chat phu gia cho dén nay.
b. Ung dung

Axit citric dugc st dung cht yéu nhu 14 chat diéu chinh d6 acid.

Axit citric dugc st dung rong rii trong nhiéu loai san phdm bao gdm: thirc uéng
¢ con, banh nudng, bia, pho mai, banh qui, c4 dong lanh, kem mut, sup dong goi, keo,

nudc trai cdy dong hop,. ..
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1.3.5. Acid ascorbic

Vitamin C (acid ascorbic) c6 dang tinh thé trang, vi chua, d& tan trong nudc,
khé tan trong ruou, khong tan trong benzen, este, clorofoc. Vitamin C c6 phan ti
luong 1a 176,1. Tén khoa hoc 1a y — lacton cta 2,3 — dehydro L — gulonic acid hodc
ascorbic acid.

O
I

O

pe

HO

—CH,0H

Hinh 1.9. Céng thuc cau tao cua acid ascorbic
(Nguon: Lé Ngoc Tii va ctv, 2010)

Vitamin C ¢d nhiéu trong cac loai rau qua nhu khdm, xoai, dau, dua chudt, 6t,
ca chua, rau cai, hanh, v.v... Trong mdi trudng acid, vitamin kha 6n dinh. O mot sé
loai qua, nguoi ta nhan thiy vitamin C cO thé bi oxy hoa gian tiép boi enzyme
phenoloxydase. Chinh vi vay khi ¢6 mat vitamin C, dich qua s& sim mau chadm hon

(do qua trinh ngung tu cac hop chét quinon):
Polyphenol + O, — quinon + H,0O
Quinon + acid ascorbic dang khir — polyphenol + acid dehydro ascorbic

Acid dehydro ascorbic lai c6 thé bi khir bai cac hop chat nhu glutation hoic

cystein theo so d6 sau:
2GSH + acid dehydro ascorbic — G — S — S — G + acid ascorbic

GSHVva G —S—S - G la cong thic tom tit cua glutation dang khir va dang oxy

hoa.

Dua Vvao tinh chat chdng oxy héa cua acid ascorbic, ngudi ta thuong thém nd

vao dich qua dé ngin can qué trinh sam mau (Choi va ctv, 2002). Acid ascorbic duoc
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thém vao san pham mut dé gitr mau sac sang hon, va lam tang gia tri dinh dudng cho

san pham (Mudahar va ctv, 1986).
1.4. Ly thuyét vé su tao gel

Gel 1a mot dang vat chét trung gian gitta chat ran va long. Chiing gdm cic phan
tir polymer lién két ngang tao thanh mang luéi ndm trong méi trudng long. Gel con
dugce dinh nghia 13 mot mang luéi polymer khong gian ba chiéu giit nudc bén trong,
ngan khong cho nudce di ra méi truong acid. Gel co thé gion, cung, dan hoi, sin chéc,
mém, min hodc san sui, tiy thudc vao nong do va mic do twong tac gitta cac polymer.
Sy tao gel 1am cén bang sy tuong tac giita phitc polymer-polymer va polymer hoa tan
dé hinh thanh mang ba chiéu hodc matrix. Mot dang gel 12 mot trang thai trung gian
giita chat tan va két tna. Két qua cua ting cuong twong tac giira cac phan tir polymer

thuong dan dén hinh thanh gel ran chac, déo, dan hoi.

C6 nhiéu 1y thuyét giai thich vé su tao gel trong ché bién mirt dong. Trong dé 1y
thuyét duoc nhiéu nguoi chap nhan nhat d6 1a su tao thanh khong gian ba chiéu cia
Spiese. Thuyét nay cho rang hop chat tao dong thi ¢6 cau tric soi, khi 1am lanh thi cac
soi ndy tao thanh khong gian ba chiéu boi céc lién két ngang trong phan tir va budc cac
soi lién két vao hé thong khong gian ba chiéu co thé 1a cac lién két co ban giita cac
chtrc ning, lién két loai hai nhu lién két hydro, lién két bang luc hut gitra cac nhoém
alkyl. Hé thong dugc tao thanh sé& giit duong bén trong nd ngin khong cho nudc di ra
(Oakenfull, 1987).

15. Cac yéu t6 anh hudéng dén qua trinh tao gel
1.5.1. Nong d chit tao dong

Theo 1y thuyét tao gel, gel duogc hinh thanh do chat tao dong hinh thanh mot
mang ludi phirc tap, trong d6 dudng va nude duoc gitt bén trong. PO bén cua mang
lu6i phu thudc vao ndng d6 chit tao dong, ndng do cang cao thi gel cang bén.Trong
mang ludi gel cac phan tir lién két v&i nhau bﬁng lién két hydro, lyc hut tinh dién, luc

Vanderwaals va tuong tac ky nudc (Hui va ctv, 2006). M4t tac nhan tao gel ly tuong 1a
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khong anh hudng dén mui vi cua sdn pham ma n6 dugc thém vao. Nong dd chat tao

d6ng va ham luong bo sung cang cao thi cdu tric cang ctng, do lién két chu yéu trong

gel 13 lién két hydro, cac phan tir s& gin nhau hon, lién két véi nhau d& dang va chit
ché hon, tao gel cing. Theo Quach Pinh va ctv (1996), pectin st dung trong mut dong
khéng cao qua 3,5%, Khi dung luong pectin vuot qua luong thich hop sé tao gel qua

cung.
1.5.2. Nhiét d¢ cuia qua trinh tao gel

CAu tric ctia gel dat duoc ¢ nhiét do thép khac véi gel tao thanh ¢ nhiét do cao,
va su giam do bén gel ¢ nhiét d6 cao khong phai do sy pha hity pectin ma do su khac
nhau trong su tao thanh hé thong gel. Mt dong duoc nau trong ndi chan khong ¢ nhiét
d6 khoang 65 - 75°C. Moi trudng chan khong gitp giam thiéu sy thay d6i mau sic va
pha hity vitamin C (Hui va ctv, 2006). Bén canh str dung nhiét do thap hon dé gel
pectin bén hon thi cling gap khé khan 1a phai lam sao cho duong tan hoan toan, néu
khong s& bi dong ran lai trong thoi gian ngin khi st dung dudng cao.

1.5.3. Thoi gian giir nhiét

Nhiéu thi nghiém cho thay 1a nhiét do cao, thoi gian nau kéo dai 1am giam do
bén gel. Pidu nay xay ra 1a do sy phan hity chét tao dong (Pal, 1988).

1.5.4. Nong d¢ dwong va acid

Doi voi pectin, ndng d6 dudng va acid rat can thiét cho sy tao gel, pH tbi thich
cho su 6n dinh gel ciia pectin 13 3,1 - 3,4. Puong va acid 1a hai yéu t6 c6 mdi tuong
quan chit ché véi nhau.Khi ndng d6 H* cao thi ¢6 thé giam luong dudng va nguoc lai.
Tuy nhién theo Hui va ctv (2006) lugng duong trong mut dong thuong phai tir 65% tro
1én. Khi dudng thip gel tao thanh yéu, nguoc lai néu dudng qua cao din dén hién

tugng két tinh duong.
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1.5.5. Trong lwgng phan tir chit tao dong

Trong lugng phén tir chat tao dong déng vai trd quan trong trong viéc xac dinh kha
ning tao gel trong phan tr. Cac phén tir lién két v6i nhau tao thanh hé théng mang
khong gian ba chiéu nham giit cac dung dich va cac chat tan bén trong. Néu phan tir

qua ngan thi gel mém va d& chay long.
1.6. Tinh hinh nghién ctru trong va ngoai nwéc

O Pong bang séng Ciru Long, Tra Vinh 13 noi ¢6 nhiéu quach nhét, no 1a trai
ciy dic trung cua tinh. Hién nay, c6 san pham rugu quéch (trai quach dem ngam trong

rugu gao) tuy nhién cac dé tai nghién ctru vé trai quach con rat han ché.

Ngoai Viét Nam thi Campuchia va An Do 1a nude co6 nhiéu quach va cach ho
thuong thirc khong giéng nhau. O Campuchia thi khi trai quach con non ¢ vi chat va
chua, rudt quach con tring chua chuyén sang mau vang, ngudi ta hai xubng, dap vo vo
qua, lay rudt qua chdm mudi an. Con & An Do, ho thudng thirc giéng nhu & Viét Nam,
khi trai quach chin, thi 1ay rudt quach cho vao ly danh nhtr, sau d6 thém duong va da
bao s& ¢6 1 ly nude nude giai khat rat thom ngon va bo dudng. Tuy nhién cho dén nay

van chua c6 san phdm nao tir quach c6 trén thi truong.

San pham murt dong trai cay ¢ trong nudc khong nhiéu, phan 16n 1a cac loai murt
truyén théng duoc san xuat bang phuong phap thii cong nén ning suit ciing nhu chat
lugng san pham chua cao.

Trén thé gidi, nhit 1a & cac nude Chau Au, mit déng di ¢ tir 1au doi va duoc
dung rat phd bién, no dugc san xudt tir cac loai trai cay khac nhau (khong phai quach)
da tiéu thu mot lugng kha 16n trén hau hét cac quoc gia.

* Cdc cong trinh nghién civu c6 lién quan dén dé tai
Y00 va ctv (2003) nghién ctru anh hudng cua cac loai duong (sucrose, glucose,

fructose va sorbitol) & nong dd 60% dén tinh luu bién cua gel pectin methoxyl héa cao,
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su On dinh va lyc cat dong hoc. K&t qua nghién ctru cho thay cac mau déu cé cau tric

gel yéu theo thir tu: sorbitol > sucrose > glucose > fructose.

Basu va ctv (2010) nghién ctru tinh luu bién, cdu trac, vi cu triic va dic tinh
cam quan cua jam xoai. Két qua cho thiy d6 cimg ting 1én khi ting ndng d6 pectin va
acid, va do cing ciing tang khi ndng do duong dén 60% va khi ndng do dudng 16n hon
60% thi d6 cling giam & tat ca ndng do pectin va gia tri pH. Kha ning chap nhan dat ti

1é cao nhét cua jam xo0ai & ndng d6 dudng 65%, pectin 1% va pH 3,4.

Vidhya va ctv (2011) nghién ctru vé danh gia chat luong cic san pham tir trai
quach (fruit bar). Két qua phan tich thanh phan dinh dudng vitamin C, canxi va
photpho giam trong subt 90 ngay ton trir. Ham lugng acid giam 1,66%. Trong dé
khong c6 sy thay d6i vé pH, pectin, tong ham luong chat kho va tro. Tong duong ting
lén 0,89% va dudng khir tang 1,53%. Vi sinh vat tong s6 dudi gii han cho phép trong
thoi gian 90 ngay.

Niam 2011, Melgarejo va ctv, da nghién ctru sy thay doi thanh phan anthocyanin
va mau sic cua jam lyu trong sudt 5 thang. O 2 nhiét do 5°C va 25°C va diéu kién anh
sang (anh sang ban ngdy va bong t6i); Anh huéng cia 2 loai pectin (HMP va LMP)
cling dugc danh gid. Két qua cho thiy HMP cho gia tri a t6t hon (cao hon 34% so véi

sir dung LMP) va diéu kién ton trit tdi wu & 5°C khong c6 anh séang.

Nam 2012, Safdar va ctv, da khao sat thoi gian bao quan cua 3 loai mirt xoai
khéac nhau (Chaunsa, Dusehri and Anwar Ratol) & nhiét dd phong (25 + 3°C) trong thoi
gian 150 ngdy. Két qua cho thay ham luong chit rin ting 1én va mat Anwar Ratol ¢6
ham lugng chét ran cao nhat (68,2°Brix), dudng khir 19,88% va duong tong (60,14%).
Ham luong acid ciing ting 1én va mut Chaunsa c¢6 do acid cao nhét (0,71%) va pH
thip nhat (3,52). Vi sinh vat tong s6 dudi gi6i han cho phép va khong c6 phat hién
tong s6 nAm men ndm méc trong thoi gian 150 ngay. Piém danh gid cam quan cua
mut Dusehri cao nhat va duge wa thich hon céac loai khac. Tuy nhién tat ca cac loai

murt xoai déu dugc chip nhan trong thoi gian 150 ngay.
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Javanmard va ctv (2012) nghién ctru cac loai mit xoai st dung chat tao dong
khac nhau (pectin methoxyl héa cao (HMP), carboxymethyl cellulose (CMC) va bot
co dé xac dinh anh huoéng cua loai va nong do chit tao dong va phwong phap lanh
dong — tan gia dya vao cac dic tinh hoa 1y, quang hoc, ciu tric, tinh cam quan. Két
qua cho thiy cac loai mit xoai str dung bot co thay doi mau sic (DE) hon cac miu st
dung HMP va CMC. Céc thong s6 v& céu trac (do cung, luc cat, do dinh, lyc bam
dinh) ting theo néng do chét tao dong nhung giam véi phuong phap lanh dong — tan
gid, trir mut xoai sir dung bot co. Piém danh gia cam quan ctia mit xoai chira 6% bot

co twong ty v&i mau mirt chira 0,7% HMP va 0,5% CMC.

Mot nghién ciru khac tién hanh nghién ctru anh hudng cta cac loai pectin khac
nhau (HMP, LMP va LMAP (Low Methoxyl Amidated Pectin)) 1én mau sic va dic
tinh chdng oxy hoa ciia jam blackberry trong thoi gian bao quan 1, 3 va 6 thang tai
20°C (Pioiana va ctv, 2013). Két qua cho thdy su duy tri mau sac tét nhat va tong
anthocyanins, tong polyphenol dat dugc boi LMAP, tiép theo 1a LMP va HMP. Vi

noéng d6 LMP 1% cho dic tinh chéng oxy héa cao nhat trong jam.
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CHUONG 2

VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Thoi gian va dia diém nghién ciru
Thoi gian nghién ctru: tir thang 6 ndm 2014 dén thang 7 nam 2015

Dia diém nghién ciru: phong thi nghiém Thyc pham — Trung tdm Cong nghé sau thu
hoach — Truong Pai hoc Tra Vinh va phong thi nghiém hoéa sinh — Khoa Cong nghé
Thuc pham — Trudng Pai hoc Nong 1am TP. HCM.

2.2. Vit liéu héa chat va thiét bj thi nghiém
2.1.1. Nguyén vat liéu nghién ciru
Nguyén lidu: Trai quach duoc thu mua & thanh phd Tra Vinh — Tinh Tra Vinh.

Phuong phap ldy mau: Trai quach duoc mua tai chg Tra Vinh. Trai quach duoc
chon 1a nhiing trai quach vira chin tdi, vo mau tring sang va khong bi ntt, ngii thay co
mui thom nhe duoc mua vé bao quan ¢ nhiét d6 phong khoang 2 — 3 ngay dé quach
chin hoan toan, xuat hién mui thom nhiéu, vo hoi sdm mau. Sau d6 dugc bao quan

trong ti dong. Mdi trai quach cé trong lugng khoang 500 — 600 g.
Phu gia:

-PBuong tinh luyén La Nga (99,8%)

- Acid citric: (> 99,5%) Trung Quéc

- Kappa - Carrageenan (> 99,5 %) Indonesia

- Pectin HMP (Trung Qudc)
2.1.2. Thiét bi, dung cu thi nghiém

Dung cu str dung trong nghién ctru gdm: Pipet: 1, 2, 5, 10 ml; Buret: 25 ml; Diia
thity tinh, Ong nghiém: 10 ml, Micropipet: 1 — 100 pml, 100 — 1000 uml; Céc thiry
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tinh: 50, 100, 250, 500, 1000 ml; Ong dong: 25, 100, 250 ml; Binh dinh mtc: 10, 25,
50, 100, 250, 500, 1000 ml; Binh tam giac: 250 ml; Giéy loc; Vai loc.

Thiét bi st dung trong nghién ctiru gom:

- Can dién tir 4 sd theo don vi gam (PA214 — Ohaus, M¥); Can dién tir 2 s6 1¢
don vi gam (SX — 1200i - AND, Nhat); Tu dong (Sanyo, Viét Nam).

- Chiét quang ké cam tay (ATAGO, Nhat)

- May do pH (pH meter HANNA - 12P, Nhat)

- May do mau (Colorimeter NR - 3000, Nippon Denshoku, Nhat)

- May do ciu trac (Zwick/Roell Z 1.0)

- Noi ¢6 dic chan khong

Cung mot sb thiét bi dung cu can thiét khac trong phong thi nghiém thyc pham.. .

2.1.3. Héa chat

- Ong chuan NaOH 0,1Mol (Viét Nam)

- Phenolphtalein (Trung Quéc)

- Chi acetat (Pb(CH3;COO),, Trung Qubc)

- Pong sunfat (CuSO, 5H,0, Trung Qudc)

- Kali natri tactrat (C,H,KNaOg.4H,0, Trung Qudc)

- Sat sunfat 111 (Fe,(SO4)s, Trung Quéc)

- Kali permanganate (KMnQy,, Viét Nam)

- Acid clohydric (HCI, Trung Qudc)
2.3. Phwong phap nghién ctru
2.3.1. Xac dinh mot s6 thanh phin hoéa hoc ciia trai quach tai Tra Vinh

Muc dich: Xac dinh mdt s thanh phﬁn hoa hoc co ban cua trai quach.
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S6 mau thi nghiém: 10 mau, moi mau lap lai 3 lan.

Céc chi tiéu xac dinh: ham lugng nudc, ham lugng duong téng, d6 Brix, pH, acid

tong soO.

Céch tién hanh: Chon nhiing trai quach chin hoan toan c6 mui thom néng va vé
hoi sdm mau, khong chon qua néit, qua siu. Chon nhirng trai c¢6 khéi luong tir 500 -
600 g. Rua sach tap chat, bui bin bam trén bé mat trai. Dap nut vo, cao léy ph'?m thit
qua, cha loai bo hat va xo thd, thu duoc phan thit qua. Phan tich cac chi tiéu hoa hoc
cua thit qua tai phong thi nghiém Thuc pham — Trung tdm Cong nghé sau thu hoach —
Truong Pai hoc Tra Vinh.

Can khdi luwong trai quach, khéi luong thit qua, khéi lwong vo tir d6 tinh toan

duogc ti 1€ thit qua trong nguyén li¢u.
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2.3.2. Xac dinh cic yéu td anh huéng dén qua trinh ché bién mit dong tir trai

quéach

Céc yéu t6 anh huong dén qui trinh ché bién mit dong tir trdi quach duoc nghién

ctru thir nghiém qua céc thi nghiém duoc bd tri theo Hinh 2.1

Thi nghiém 1

Thi nghiém 2
—>
Thi nghiém 3

Thi nghiém 4

Thi nghiém 5

—

y

Xu li

y

Pha lodng

v

Cha L —» Xo, hat

Loc

¢

Phéi ché

—> Nau

ROt ndng

!

—>

Lam mat, tao gel

.

Hinh 2.1. So dd qui trinh thi nghiém cac yéu t6 anh huong dén san
pham mut dong trai quach
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Giai thich quy trinh:

Nguyén liéu: Chon nhitng trai quach chin hoan toan c6 mui thom ndng va vo hoi
sam mau, khong chon qua nit, qua sau.

Xt li: Rtra sach tap cht, bui ban bam trén bé mat trai, dap nat vo, cao léy phén
thit qua.

Pha lodng: Thit qua con xo va hat dugc pha loang vai nude, cha loai bo xo, hat
va loc lai dé loai hét phén x0 nho thu duoc phén dich qua.

Phdi ché: B6 sung duong, acid citric dé diéu vi, chat tao dong (pectin,
carrageenan) dé tao cu trac mong mudn.

Nau: Thuc hién c6 dic trong ndi chan khong c6 do dac thich hgp, min va khong
tach nudc, san phém duge nau & diéu kién ap suét chan khong 600 mmHg, nhiét do
bbc hoi 60°C giir 6n dinh trong 4 phut sau d6 dimg qué trinh ¢ dic lai va thyc hién rot

nong mut vao keo thuy tinh da dugc rua sach.

Lam mét san pham dé qua trinh tao gel hoan toan. Sau d6 bao quan & nhiét do

phong.

2.3.2.1. Thi nghiém 1: Khio sat anh hwéng ciia ti 1¢ pha loang dén chat lwong ciia

san pham
Muc dich: xac dinh ti 1¢ pha lodng thich hop lam ting gia tri cam quan san pham.
B6 tri thi nghiém: thi nghiém duoc bé tri gdm 1 yéu t6 voi 3 1an lap lai.
- Yéu t6 thi nghiém: Luong nudc bd sung (%) (5 mirc): 60; 80; 100; 120; 140

- Yéu t6 ¢ dinh: do Brix 50, pH 3,2, néng do pectin 1%, acid ascorbic 0,05%
(Yoo va ctv, 2003).

- Céch tién hanh: Cén khéi luong thit qua (2 kg), thém nudc theo yéu cau. Cha
loai bo xo va hat, do do Brix dich qua bang chiét quang ké, do pH. Sau d6 bd

sung dudng dé dat d6 Brix phdi ché 50, acid citric dé dat pH 3,2, acid ascorbic va
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pectin dén ndng do trén, cho vao ndi cd dic chan khong voi 4p sudt 600 mmHg,
thoi gian gitr nhiét 1a 4 phat, rét néng vao keo thuy tinh, dé ngudi va danh gia
chét luong san pham.
- Chi tiéu theo ddi: do mau bang may do mau, danh gia cam quan (mau sic, mui).
2.3.2.2 Thi nghiém 2: khio sat znh hwéng cia d Brix dich qui, pH dén chat
lwong san phim
Thi nghiém nay nham xac dinh nong do duong va acid thich hop 1am ting gia
tri cam quan.
- B4 tri thi nghiém: thi nghiém duoc bb tri gdm 2 yéu té véi 3 1an lap lai.
- Yéu t6 thi nghiém:
+ D¢ Brix phdi ché & 4 muc: 40; 45; 50 va 55.
+ pH ¢ 3 mirc: 3,0; 3,2; 3,4. Cac yéu t6 thi nghiém duoc dua trén nghién
ctru cta Hui va ctv (2006) va Basu va ctv ( 2010).
- Yéu té ¢b dinh: Ti 1 nudc bd sung duoc chon gi tri thich hop tir thi nghiém 1,
ndng do pectin 1%, acid ascorbic 0,05%.
- Cach tién hanh: Can khéi luong thit qua (2 kg) pha véi lugng nudc phu hop
duoc tim ra tur thi nghi€ém 1. Cha loai bé xo va hat, do do Brix dich qua, do pH.
Sau d6 bod sung duong dé dat do Brix phdi ché va ndng d6 acid citric dé dat pH
theo yéu cau, acid ascorbic 0,05%, nong do pectin 1% (Yoo va ctv, 2003). Tién
hanh ¢6 dic chan khong véi ap suat 600 mmHg va thoi gian gitr nhiét 1a 4 phdt,
rot néng vao keo thity tinh, dé ngudi va danh gia chét luong san pham.
- Chi tiéu theo ddi: pH, do Brix, nong d6 duong tong, d6 acid, do mau, danh gia

cadm quan (mau sac, mui, vi va cau trac).
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2.3.2.3. Thi nghiém 3: khio sat anh hwéng ciia ti 1¢ cic chat tao dong khac nhau

dén cau tric san pham

Thi nghiém nay nhim tim ra chit tao dong thich hop cho san pham. Trong thi
nghiém nay duoc chia lam 2 thi nghiém. Thi nghiém 3a theo ddi anh huéng ciia chét
tao dong pectin HMP, con thi nghiém 3b danh gia sy anh huéng cta chat tao dong khi
két hop hai chat tao dong pectin HMP va carrareenan. Sau d6 so sanh kha ning tao
dong khi chi str dung hoan toan pectin va két hop pectin voi carrageenan.

Thi nghiém 3a: Anh hwéng cia chdt tao déng pectin HUP

Yéu t6 thi nghiém: ti 18 pectin HMP (%) tai 5 muc: 0,9; 1,0; 1,1; 1,2; 1,3. Ti 1¢
pectin bo sung dugc tham khao tir nghién ctru cta Basu va ctv (2010). Thi nghiém
duogc 1ap lai 3 lan.

- Yéu td cd dinh: Ti 1 nudc bo sung lay gia tri thich hop tir thi nghiém 1, d6 Brix

va nong do acid duoc chon gid tri thich hop tir thi nghiém 2.

- C4ch tién hanh: Can khbi luong thit qua (2 kg), bd sung nudc, duong, acid dugc

chon & thi nghiém 1 va 2, bd sung pectin theo yéu cau, tién hanh c6 dic chan

khong voi ap sudt 600 mmHg, thoi gian giit nhiét 12 4 phat, rét néng vao keo
thuy tinh, dé ngudi cho tao dong.

- Chi ti€u theo doi: do cung, do két dinh do trén may do cAu tric, danh gia cam

quan vé cau truc.

Thi nghiém 3b: Anh huwdng ciia ti 1é pectin HMP két hop véi carrageenan dén cdu
triic san pham

- Yéu té thi nghiém: ti I pectin HMP: carrageenan (%) tai 5 mac, mdi nghiém

thee 13p lai 3 1an: 0,9:0,4; 0,8:0,5; 0,7:0,6; 0,6:0,7;0,5:0,8

- Yéu té ¢ dinh: twong tu thi nghiém 3a.

- Chi tiéu theo ddi: tuong ty thi nghiém 3a.
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Pdnh gid cam quan mau tot nhat ¢ thi nghiém 3a va 3b bang phirong phdp so sanh
Cdp doéi dé chon mau duwge wa thich hon.
2.3.2.4. Thi nghiém 4: khio sat anh huwéng ciia diéu kién ndu dén chat hrong sin
phlem
Muc dich thi nghiém: xac dinh thdi gian va ap sut chan khong thich hop cho
chét luong san pham tét nhat.
BO tri thi nghiém: thi nghiém duoc bd tri ngiu nhién 2 nhan t6 va 3 1an lap lai.

Yéu t6 thi nghiém:
- Ap suit chan khéng (mmHg) ¢ 3 mirc: 550, 600, 650.
- Thoi gian gitr nhiét (phat) ¢ 3 mac: 3, 4, 5.
- Tong nghiém thic: 3 x3= 9
- Pon vi thi nghiém: 9 x3= 27

- Chi tiéu theo ddi: do mau, do Brix, pH, ham luong acid, duong tong s6, danh
gia cam quan (mau sic, mui, vi va cau truc).
2.3.2.5. Thi nghi¢m 5: khao sat thoi gian bao quan sian pham

Muc dich thi nghiém: xéac dinh thdi gian bao quan san pham.

S6 mau: 3 mau, mdi lan lap lai 3 lan.

Mau chta trong keo thuy tinh khong mau, khdi lwong miu 300g, bao quan &
nhiét d§ phong.

Céc chi tiéu theo ddi: d6 Brix, pH, acid tong s, ham luong duong tong, tong vi
sinh vat hiéu khi, téng s6 bao tir nAm men, nAm méc, danh gia cam quan (mau sac,
mui, vi va ciu truc).
2.3.2.6. Panh gia chit lwong san pham hoan thién

Tién hanh danh gia chat luong san pham.
Chi ti€u danh gia:
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- Panh gia cam quan (mau sic, mui, vi va ciu tric) cua mit.
- Panh gia cac chi tiéu: pH, d6 Brix, do acid, ham lugng duong tong, vi sinh vat

t6ng 6, tong sb bao tir nAm men nam mdc, coliform, E.coli.
2.4. Phwong phap phan tich chét lwong sian phAm mirt dong

Céc chi tiéu chat luong dugc phan tich: cac chi ti€u 1y hoéa hoc, chi tiéu vi sinh vat va

danh gia cam quan.
e Phuong phap danh gia cdm quan

a. Dénh gia cam quan cua san pham mit dong bang phuong phap phan tich mé ta
dinh Ivong QDA (Quantitative Descriptive Analysis) (Kemp va ctv, 2009;
Lawless va Heymann, 2010).

Thanh Iap hoi dong danh gia cam quan (13 thanh vién) c6 am hiéu
chuyén mdn vé danh gia chat lugng thuc pham. Thudc tinh cua mat dong duoc
miéu ta bao gdm: mau sic, mui, vi, cau trac. Mdi thudc tinh dugc xay dung

theo thang diém md ta tir 1 dén 5 (xem Phu luc 1)

b. Panh gia so sanh 2 miu bang phuong phap cip doi (Lawless va Heymann,
2010).
Hoi dong danh gia cam quan goém 40 thanh vién. Yéu cau cac thanh vién
danh gia 2 mau va cho biét mau nao duoc yéu thich hon (xem Phu luc 1)

Phuong phap tién hanh xem Phu luc 1.

e (ac chi tiéu vi sinh vat:
- Tong s6 vi khuan hiéu khi (ISO 4833: 2003).
- Tong s6 nAm men ndm méc (ISO 7954:1987).
- Coliforms (1SO 4832:2007).
- E. coli (ISO 16649 — 2:2001).
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e (Céc chi tiéu 1y hoa hoc

Phuong phap phan tich cac chi tiéu Iy hoa hoc ciia mut dong dugc thé hién ¢ Bang 2.1

Bang 2.1. Phuong phap phan tich cac chi ti€u ly hda hoc

STT Cac chi tiéu phan tich Phwong phap phan tich

1 pH Str dung pH ké

2 Do Brix Str dung chiét quang ké

3 Mau sic Str dung may so mau

4 Ham luwong dudng (duong Pinh luwong duong tong theo TCVN

saccharose va duong khur, %)

4594-88

Chuan do bang NaOH 0,IN v&i chat chi
thi mau phenolphthalein (Pham Vin S6
va Bui Thi Nhu Thuan, 1991)

Phuong phép back extrusion trén thiét bi

do ciu triic thyc pham Zwick/Roell Z 1.0

5 Ham luong acid tong so, tinh
theo acid citric (%)
6 Do cing, d0 bam dinh.
2.5. Xir Iy s6 liéu

Thi nghiém duoc xt ly théng ké bang phan mém chuyén dung JMP 9.0.2 (SAS
Institute Inc., 2011; USA) va Microsoft Excel 2007 (Microsoft corp., 2007; USA).
Phuong trinh hdi quy thé hién qua gia tri hé sb didu chinh R? (adjusted-R?). Céc gi4 tri

p < 0,05 duoc coi 1a c6 ¥ nghia thong ke.
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CHUONG 3

KET QUA VA THAO LUAN

3.1. Thanh phén héa hoc co ban caa trai quach

Trong ché bién, thanh phan nguyén liéu déng vai trd quan trong, né quyét dinh
dén chit lugng san pham sau nay. Vi thé, lva chon nguyén liéu dang do chin dong vai
trd quan trong trong viéc kiém soat sy on dinh cta chat lugng thanh pham. Hién nay,
thanh phan héa hoc cta trai quach cling nhu trai quach tai Tra Vinh chwa dugc nghién
clru sdu va rd rang. Dudi day, thanh phan héa hoc cua trai quach da dugc xac dinh
trong qua trinh thi nghiém.

Thanh phan hoa hoc ctia nguyén liéu duoc thé hién ¢ Bang 3.1. Két qua phan tich
cho théy ham lugng nudce chiém ti 1& cao nhat 74%, do Brix 13,5, pH 3,98 va kha it
vitamin C (3 mg %).

Bang 3.1. Thanh phan hoa hoc co ban cua thit qua quéch tai tinh Tra Vinh

Chi tiéu Ham lwong
Nudc (%) 740+0,1
Ham lugng duong (%) 7,56 + 0,23
Do Brix 13,5+0,2
Ham luong acid (%) 7,26 +0,18
pH 3,98+0,21
Vitamin C (mg %) 3,0£0,2

Ghi chii: * la gid tri trung binh cua 3 lan ldp lai.
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Bén trong trai quach thi ngoai thit qua con nhiéu rat nhiéu hat, xo va vo chiém ti
1& 16n. Hinh 3.1 cho biét ti 1& gifta hat, so soi1, vo va thit qua trong qua quach, tir nhiing
dir liéu nay giup tinh toan duoc ngudn nguyén lidu ché bién va hiéu suit thu hdi sau

nay.

% Vo

m % hat va xo

64,878 % thit qua

\
~.6,020

Hinh 3.1. Ti 1é cac thanh phan c6 trong qua quéach

Hinh 3.1 cho théy ti 1¢ thit qua chiém cao nhét 65% so véi toan bd khdi lugong
nguyén liéu. Trong qué trinh thi nghiém phan thit qua dugc lay dé lam mut quéch, cac
thanh phan khac dugc bo.
3.2. Xac dinh cac yéu t6 anh hwéng dén qua trinh ché bién mut dong tir trai

quéach
3.2.1. Anh hwéng ciia ti 1é pha loing dén mau sic va gia tri cdm quan ciia sin

phim

Anh huéng cta ti 1& pha lodng dén mau sic cta san pham duoc khao sat & 5 mic
Vv6i ti 18 nude thém vao ting 1én tir 60% dén 140% so véi khéi luong thit qua. Két qua
xtr li théng ké cho thay cac ti 1¢ pha lodng c6 anh huong dang ké dén mau sic cua san

pham duoc thé hién tai Bang 3.2 v6i mirc y nghia 95%.
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Bang 3.2. Anh hudng cua ti 1¢ pha lodng dén mau sic cua san pham (giatriL’,a’, b))

Til¢ pha Chi tiéu theo doi
loAng L a b’
60 2456 +0,13° 1,05+0,11° 0,96 + 0,12°
80 26,22 + 0,27¢ 34+0,2° 2,05+ 0,07°
100 2759+027° 3,75+017° 4,13 +0,13°
120 2945+0,35"  4,4+0,18° 5,37 + 0,20°
140 30,15+ 0,31* 4,59 + 0,20 5,59 + 0,20°

(Ghi chu: Cac chir cdi khac nhau trén cung mot cot thé hién sy khdc biét giita cac nghiém
thirc & mikc y nghia p < 0,05)

Ham luong nudc bod sung cang nhiéu thi mau cta san pham nhat dan, twong tng
gia trj L™ tang. Tuong tw, khi gia tri L ting 1én thi cac gia tria vd b’ ciing ting 1én.
Khi gia tri a’ ting cho thdy mau cang do, gia tri b ting nén san phdm cang vang. Mau
sic 1a yéu td quan trong d6i véi mut dong (Abers va Wrolstad, 1979), vi thé dé chon
duoc ti 18 pha loang phi hop can phai danh gia cam quan. San pham mut quach duoc
cho danh gia cam quan véi cac cam quan vién la c&c gido vién va sinh vién cua Trung
tam Cong nghé sau thu hoach - Truong Pai hoc Tra Vinh. Két qua thong ké diém danh
gi4 cam quan vé mau sic va mui cta san pham duoc thé hién & Hinh 3.2.

- Mean(Mau sic)
B Mean(Mui)

Piémcam guan quanvién (CQY)

60 80 100 120 140

Ham luong nuée bd sung (%)

Hinh 3.2. Anh hudng cua ti 1¢ pha lodng dén gia trj cam quan ctia san phim (mau sic, mui)

(Ghi chii: Céc chir cdi khdc nhau thé hién sw khdc biét giita cdc nghiém thirc ¢ mirc y nghia p < 0,05)
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Két qua thong ké vé danh gia cam quan chung cho thay, khi thém nudc vao
100% so voi thit qua ban dau cho gia tri cam quan cao ca vé mau sac va mui. Do thit
qua quach c6 mau nau sim nén véi lwong nude cho vao 60 va 80% thi mau sic con hoi
t61, sdm mau. D4i vai ti 16 pha lodng 120 va 140% thi mau sic nhat, khdng con mui
trai quach dac trung. Do d6 luong nudc thém 100% dugce chon lam ti 1€ ¢d dinh cho
cac thi nghiém tiép theo. San pham mut dong quach & cac ti 18 pha loing khac nhau

dugce thé hién & Hinh 3.3.

60% 80% 100% 120% 140%

Hinh 3.3. San pham mut dong & cac ti 16 pha lodng khac nhau
3.2.2. Anh huéng ciia @9 Brix va pH dén chat lwong san pham mit dong

Do Brix thé hién ham luong chit kho hoa tan, ddy 1a thong s quan trong trong
ché bién mirt dé két thuc qua trinh ché bién. Két qua thé hién ¢ Bang 3.3 cho thay do
Brix cudi cta san phém phu thudc vao do Brix ban dau cua hdn hop. Po Brix ctia san
pham ludn cao hon d Brix ciia hdn hop, do qué trinh gia nhiét, nudce bdc hoi lam do
Brix clia san pham ting 1én.

Két qua cho thay pH cudi ctia san pham ty 1é thuan v6i pH dich qua ban dau, va
gia tri pH ciia san pham ludn cao hon pH ban dau cua hdn hop, ¢6 thé do két qua cta
qua trinh tao gel, mot luong ion H* dd tham gia cing voi phan tir pectin dé tao mang
lu6i polymer. Két qua thi nghiém ciing cho thdy d Brix khong anh huéng dén pH

cudi cua san pham.
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Bang 3.3. Anh hudng ctia d6 Brix va pH dén do Brix, pH, d6 acid, ham luong dudng

tong cua san pham

Yéu t6 thi nghiém Chi tiéu theo déi

b9 Brix H Do Brix san H Do acid sin Ham lugng
phdi ché P phiam P phim dudng tong
3,0 46,8+03°  381+002° 0,80+001" 4383+0,28°

40 3,2 484+03°  397+002° 0,60+001° 4483+031°
34 489+02°  4,12+0,03° 0,51+0,02° 44,67+0,26°

3,0 543+04°  381+002° 0,83+0,02° 5210+0,27¢

45 3,2 549+03° 3994003 0,59+002° 5087025
3,4 536+02°  4,14+001° 052+001"° 5317025

3,0 60,6+04°  382+0,01° 0,79+0,01° 5807+0,32°

50 3,2 605+04°  397+002° 0,60+0,02° 5967+0,38
3,4 603+0,3”  4,11+001* 0,52+0,02° 5853+041°

3,0 68,7+02° 382+002° 0,80+0,01® 6317+0,29°

55 3,2 68,0+£03  399+003" 0,60+002° 6287036
34 69,0£04"  4,10+0,02*° 0,53+0,01° 6253+0,34°

(Ghi chii: Cac chir cdi khac nhau trén ciing mét cot thé hién sw khdc biét giita cdc nghiém thirc ¢ mirc
¥y nghia p < 0,05)

Két qua ¢ Bang 3.3 ciing cho thidy ham luong acid phu thudc vao pH phdi ché,
néng dd acid cao nhat & pH 3 va c6 su khéc bi¢t vdi cac néng do acid con lai. Viéc bd
sung acid 1a dé kiém soat pH, no rat quan trong trong san xuat mut dong, ha thap pH
trong khoang 3,1 dén 3,5 rat can thiét voi pectin methoxyl hoa cao do pH anh hudng

dén tinh chat tao gel va do bén gel (Caballero va ctv, 2003).

Ngoai cac yéu to chat lugng, thi mau sic 1a mot trong nhiing yéu to quan trong
biéu hién pham chit cta thyc pham. Két qua thé hién & Bang 3.4 cho thdy mau sic cia
mut déng sam dén (gia tri L giam) khi d6 Brix ting. Trong do, & do Brix 40 va ndng
do acid 0,4 thi mau sic san phém it sim nhat. Sy thay doi gia tri L" cua san phém co
thé bi han ché khi niu & méi trudng chan khong. Nguoc lai, khi gia tri L~ giam xudng
thi cac gia tri cia a” tang 1én. Khi a” tang 1én cho thdy mau cang d6, dong thoi thi b”

cling tdng 1én nén san pham cang vang.
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Bang 3.4. Anh hudng cta do Brix phdi ché va pH dén cac giatriL™a b cua san phdm

mut dong quéch

Yéu to thi nghiém

Chi tiéu theo doi

Do B;'lll)% phoi oH L* - b*
3,0 31,35+£023" 395+0,18°  4,21+0,12°
40 3,2 31,23+0,18" 3,96+0,21°  422+0,07°
3,4 32,08+0,28° 3,89+0,189 4,16 +0,18'
3,0 30,15+0,28° 3,88+020¢ 4,19+0,21°
45 3,2 29,97 £0,23°  390+0,21° 4,20+ 0,20
3.4 2050+0,19° 391+0,18°  4,21+0,18
3,0 27,83+0,28° 3,98+0,18  4,25+0,18°
50 3,2 28,12 +0,29°  3,93+021%  4,23+0,20°
3.4 27,75+0,31°  3,99+020°  423+0,15°
3,0 25,63+0,31" 3,96+0,25° 4,24 +0,08°
55 3,2 2478 +0,299 397+022°  4,25+0,12°
3,4 2473+0,329 3,96+0,19°  4,23+0,24°

(Ghi chu: Cac chir ci kh&c nhau trén cung mot cot thé hién sw khdc biét giita cac nghiém

thirc 0 mikc y nghia p < 0,05)

Két qua danh gia cam quan cho thiy san phiam ché bién trong diéu kién pH 3 —
3,4 va 45 — 55 °Brix phbi ché dugc danh gia cao ca vé mau sic va mui (Bang 3.5), san
pham c6 mau sang dep, c6 mui thom dic trung ctia quach. San pham c6 vi chua ngot
hai hoa, dat s6 diém cao nhét 13 4,89 (p < 0,05) tai pH 3,2 va d6 Brix phdi ché 50. Khi
ndng d6 duodng thip (40-45°Brix ), mit dong co trang thai 1ong, bi tach nudc sau 1
ngay bao quan. Khi xem xét cac chi tiéu mau sic, mui, vi va cau trac két hop voi so
sanh sy khac nhau vé L”, 8" va b” gia trji Brix phdi ché 50 va pH 3,2 duoc chon dé lam

thi nghiém tiép theo.
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Bang 3.5. Anh hudng cua dg Brix phdi ché va pH dén mau sac, mui, vi va cau tric cua

san pham mut dong trai quach

Yéu to thi nghiém

Chi tiéu theo doi

Do Brix

phéi ché pH Mau siic Mui Vi Céu tric
3,0 478+040°  467+040° 233+039g 233+041°

40 3,2 478+045°  467+041* 256+0,39%  233+0,40
3,4 478+039°  467+045  278+041"  233+041°

3,0 4,78 £0,45°  4,67+045  356+0,38°  267+041°

45 3,2 478+0,41°  467+040° 3,89+041°  244+0,39
3,4 467+0,39"  467+0,39* 367+045°  2,67+0,39

3,0 467+041°  467+039° 422+045°  356+0,41°

50 3,2 478+0,40°  467+041*  489+0,38%  344+045°
3,4 467+0,39"  456+0,38  467+039°  356+0,45°

3,0 4,00 +0,41° 422+045  278+0,41 3,56 + 0,41°

55 3,2 400+045°  422+041° 333+0,39°  344%0,39°
3,4 444 +041°  422+0,38  400+0,39°  3,67+0,43°

(Ghi chu: Cdc chir cai khdc nhau trén cung mot cot thé hién sw khdc biét gitka cac nghiém

thirc 0 mikc y nghia p < 0,05)
3.2.3. Anh huwéng ciia ti 1 cac chét tao dong khac nhau dén céu tric sain phim

Céu trac cua san phdm mit déng quach phy thudc nhidu vao chat tao dong. Thong
sb thé hién cau trac cua mit déng la do cimg va do két dinh, hai thong sb nay duoc
dotrén may do cau tric. o cung dugc dinh nghia l1a lyc nén 16n nhét dé lam bién dang
hodc pha v& miu, don vi KG hodc Newton. Do két dinh 1a luc 16n nhét can thiét dé
thang luc can gitra bé mat thuc pham va bé mat cta dia (dau do) ma thue pham do tiép

xuc (Basu va ctv, 2010).

Duéi day tién hanh khao sat chat tao dong pectin bo sung va khi két hop pectin véi

carrageenan két qua cho thiy
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3.2.3.1. Anh hwéng ciia pectin dén céu triic clia san pham

Ti 1& pectin bo sung vao 0,9 dén 1,3% so vé6i dich qua. Két qua cho thay ti 1é pectin
bd sung c6 anh huong dén do cing va do két dinh cua mat dong quach (p < 0,05 xem
Phu luc 4).

2,0 1 B Mean(®6 cung)
B Mean (D6 két dinh)

Do cilrng va do két dinh (N)

0,9 1 1.1 1,2 1,3

Ti 1& pectin bd sung (%)

Hinh 3.4. Anh hudng cta ham luong pectin bd sung dén d6 cing va do két dinh cua

san pham

Céc ti 18 % pectin khac nhau anh hudng dang ké dén do cing va do két dinh cua san
pham ¢ murc ¥ nghia 95%. Hinh 3.4 cho thiy khi ting ham lugng pectin bo sung thi do
cimg va d6 két dinh cang ting. O 1,2% va 1,3% thi mat cO cau tric cing nhat. Sy
trong quan gitta ham luong pectin bd sung va do cimg cua san pham mut dong trai
quach cua duoc thé hién tai Hinh 3.5 théng qua phuong trinh bac 1: y = 0,201.x —
0,073 (1). Tir phuong trinh (1) cho thay khi ham luong pectin cang ting thi do cing
cang ting va nguoc lai. Két qua nay, s& 1a nén tang cho cic nghién ctru sau nay, khi

muodn cau trac san pham cung thém.

-38-



y=0,201x-0,073
0,18 R¥=0,984 /.
L

0,16
of /
£ 014
[*)
(o-
@ 012 o *

0,1

0,08 T T T T T 1

0,8 0,9 1 1,1 1,2 1,3 1,4

Ham luong pectin bé sung (%)

Hinh 3.5. Sy twong quan giita ham lugng pectin bd sung va do cimg cta san pham

mut dong quéach

Song song véi viéc danh gia cdu trac (46 cing, d6 két dinh) bang may do cau truc,

thi san pham con dugc danh gia cdm quan vé cau tric. Két qua danh gia cdm quan cau

Ibc I I
1,1 1,2 1,3

trac dugc trinh bay trén Hinh 3.6.

4,5 7
4 4

bc

3,5 c

3 -
2,5

2
1,5 —

1 4
0,5

(0]

0,9 1

Ti lé pectin bd sung (%)

2

Piém CQV dénh gia cAu tric

Hinh 3.6. Anh hudng ctia ham luong pectin dén chat luong cam quan vé ciu tric

Tir Hinh 3.6 cho thay khi ting ham luong pectin bo sung thi ti 1& yéu thich cia

cam quan vién cling tang 1én. Mau dat s6 di€m cao nhat 1a mau cé ti I¢ bo sung 1,2%
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va 1,3% voi 3,77 diém va 3,7 diém. Két qua nay ciing phu hop v6i két qua danh gia
bang mdy do cau trac, ta c6 moi lién hé gitra diém danh gia cam quan vé cau tric va
thong s6 d6 cung, do két dinh do duoc trén may do cdu trac (xem Hinh 3.7 va 3.8).
Nhu vy ti 1& pectin bd sung 1,2% duoc chon dé so sanh vé6i thi nghiém két hop pectin

va carrageennan.

0,19

P cirng (N)
0,18 pc:l,t-lll 1,2nnf
0,17 \

pectin 1,2%

0,16
0,15 /
0,14 Pectin ly/
0,13

0,12 Pecth'G%

0,11

0,1 T T T T T 1
2,8 3 3,2 3,4 3,6 3,8 4

= A - . o A -
Piem danh gia cam quan cau tric

Hinh 3.7. Moi lién hé gitra diém danh gia cam quan vé cau trac va do cing cia san

pham murt dong quach theo sy thay d6i ham luong pectin

1 Ky ar 1,6
PO ket dinh . o
(N) 1,4 pectin 1,2%
1,2 / pectin 1,3%

1
Pectin 1,1% /
0;8 /
0,6
%’ectin 1,0%
0,4

Pectin 0,9%
0,2

0 : : .
2,5 3 3,5 4

Piém danh gia cam quan cau tric

Hinh 3.8. Moi lién hé gitta diém danh gia cam quan vé cau truc va do két dinh cta san

pham murt dong quach theo sy thay d6i ham luong pectin
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3.2.3.2. Anh hwéng ciia ti 1§ carrageenan va pectin dén cdu tric mirt dong trai
quéach

Pé san pham dat trang thdi mong mudn va khong bi tach nudc, thi nghiém két
hop carragreenan va pectin duoc nghién ciru. Ham luong pectin bd sung giam tir 0,9%

dén 0,5%, ham lugng carageenan tang 1én tur 0,4 dén 0,8% (xem Hinh 3.9)

30 7 B Mean(D6 cing)
g25 . A . .Mean(E)c_) két dinh)
=
S 20
< C
S 15 D
©
>
210
~g E
<O-

A 54 a b c q .

<
‘.3.
°’.
o

0.7:0.6
0.5:0.8

0.8:0.5
0.6:0.7

ti I1é pectin:carrageenan

Hinh 3.4. Anh hudng cua ti 18 pectin va carrageenan dén do cimg va do két dinh

cua san pham

Céc ti 18 pectin: carrageenan (%) khac nhau c6 anh huong dang ké dén do ctng
va do két dinh cta san pham ¢ mic ¥ nghia 95%. Khi giam ti 18 pectin xudng thi do
cimg va d két dinh san pham ciing giam xudng. Sy thay doi cau tric chu yéu do ti 18
pectin quyét dinh, carrageenan chi c6 tac dung hd tro pectin dé san pham dat trang thai
mong mudn va khong bi tach nudc (Caballero va ctv, 2003). Do cing va do két dinh

cao nhit & ti 18 pectin: carrageenan la 0,9: 0,4 v4i 1,52 va 21,44 Newton.

Song song vdi viéc danh gia cau tric (dd cung, do két dinh) bang may do cau
truc, thi san pham con dugc danh gia cdm quan vé cau trac. Két qua danh gid cam

quan cau tric dugc trinh bay trén Hinh 3.10.
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Hinh 3.10. Anh hudng cta ti 1& pectin va carrageenan dén chat luong cam quan

cua san pham

Két qua danh gid cam quan ctia mat déng quach voi ti 1& pectin: carrageenan
khac nhau cho théy ti 1€ pectin: carrageenan la 0,7:0,6 dugc danh gia cao nhat vé mit
cam quan, nén nghiém thirc ndy duoc chon dé tién hanh so sanh véi mau c6 bd sung

pectin 1,2%.

Mau c6 bd sung pectin 1,2% duoc so sanh véi mau cd bd sung ti 18 pectin va
carrageenan 1a 0,7:0,6. San pham duogc dénh gia bang phuong phap so sanh cip doi dé

danh gia xem mau nao dugc ua thich hon (xem Phu lyc).

Két qua cho thdy san phiam mut khi st dung két hop 0,7% pectin va 0,6%
carrageenan thi dugc wa thich hon san pham chi b sung pectin v6i 1,2% v6i mic ¥
nghia 99,9%. Nhu vay, voi ti 1€ bo sung 0,7% pectin va 0,6% carrageenan dugc chon

lam ti 1& phu gia cho thi nghiém tiép theo.

3.2.4. Anh huéng ciia ap suat chan khong va thoi gian giir nhiét dén chat lwong

san pham

Gia nhiét mit dong & ap suat chan khong han ché that thoat cac chat mui trai cay
dé bay hoi, gitp cai thién mui san phdm (Lesschaeve va ctv, 1991). Quy trinh ché bién
mat dong c6 thé dugc coi 1a kha don gian nhung néu kiém soat khong dung cach sé
dan dén két qua khong mong mudn. Nhiét dd nau cao s& lam tang nguy co mut dong bi

tach nudc, gel pectin khong bén, nguoc lai, nhiét d§ qua thép thi cau trac mut dong bi
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mém hodc chua tao gel, kém hién twong tach nudc (Imeson, 2010). Do vay can theo

doi va kiém soat cac thong so khi nau cua qua trinh san xuat (xem Bang 3.6).

Bang 3.6. Dao dong nhiét d6 bdc hoi & cac ap sudt chan khong khac nhau

Ap suét chian khong (mmHg) Nhiét do (°C)
550 65 — 68
600 61— 64
650 57 -60

Anh huodng cta ap suit chan khong duoc khao sat ¢ 3 muc tir 550 — 650 mmHg
va thoi gian gii nhiét tir 3 — 5. Két qua cho thay c6 sy anh huong c6 ¥ nghia giira cac

nghiém thirc (xem Bang 3.7)

Nhin Bang 3.7 cho thay, pH ctia san pham bi anh hudng boi ap suat va nhiét do.
Khi 4p suat tang va thoi gian giam thi pH ciia san pham ting 1én va nguoc lai ap suat
giam va thoi gian ting thi pH san phdm giam xudng. pH dat gia tri cao nhat 4,02 tai 4p
suat chan khong 650 mmHg va thoi gian gitr nhiét 3 phat. Khong ¢ su khac biét vé
pH & nghiém thuc 550 mmHg ¢ 4 va 5 phut, 600 mmHg & 4 phut va 650 mmHg tai 5
phut.

Nguogc lai voi gia tri pH thi d§ Brix tang 1én khi thoi gian gitt nhiét tdng va ap
suat chan khong thap. Nhiét do niu cao (ap sudt CK thap) va thoi gian ndu dai lam

nudce boc hoi nhiéu nén ham luong chat kho tang 1én dan dén do Brix tang Ién.
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Bang 3.7. Anh hudng cia 4p suit chin khong va thoi gian giit nhiét dén d6 Brix, pH,

do acid, ham luong duong téng cua san ph'flm

Yéu to thi nghiém

Chi tiéu theo doi

Ap sudt chin  Thoi gian Ham lLuon
khang giir nhiét pH P§ Brix m wgng
(mmHg) (pht) duwong tong P acid
3 401+0,02° 602+02% 5917+0,29° 0,61+0,02°
550 4 3,98+0,02° 60,7+0,2°° 60,17+0,24® 0,61 +0,02°
5 398+0,03" 613+02° 61,83+0,26° 0,67 +0,03%
3 400+0,03 597+01° 5817+025° 0,59+ 0,02
600 4 3,98+0,02° 605+0,2° 5917+0,31% 0,61+0,03°
5 399+0,01° 61,0+02* 61,17+0,22° 0,64 +0,03"
3 402+0,01° 580029 5483+0,30° 0,54+0,03
650 4 399+0,02° 588+02" 5733+0,28" 0,57+0,03°
5 3,98+0,02° 597+02° 5833+026° 0,61+0,02

(Ghi chu: Cdc chir cai khdc nhau trén cung mot cét thé hién sw khdc biét gitka cac nghiém

thirc 0 mikc y nghia p < 0,05)

Tuong ty nhu d6 Brix, ham luong duong tong va do acid cling tang 1én khi thoi

gian gilr nhiét tdng va giam xuong khi tdng 4p suat chan khong. Mau sac cta san pham

dugc do mau bang may, két qua dugce trinh bay trong Bang 3.8.

Khi tao dugc &p suat chan khong cao thi mau sac san pham sang hon, di€u nay

dwoc thé hién viée ting L. Niu mut trong diéu kién 4p sut chan khong co loi thé 1a

gilt dugc mui thom va mau cua tréi cay, han ché phan ing caramen hoa (Belitz va ctv,

2009). Trong cing mot ché do ap suat chan khong, néu ting thoi gian giir nhiét thi

mau sic s& sdm hon. Chang han, ¢ ap sudt chan khong 600 mmHg, thoi gian 3 phit

giir nhiét gia tri L™ 1 27,69 nhung néu ting thoi gian 1én 5 phut thi gia tri L* chi con

25,58. Con vé gia tria” va b” thi khong co sy khac biét nhiéu gitta cac nghiém thirc, gia

tria dao dong tir 3,92 dén 3,95 va gia tri b~ dao dong tir 4,22 dén 4,24.
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Bang 3.8. Anh huéng cua ap sudt chan khong va thoi gian giit nhiét dén cac gia tri L,

a’, b’ clia san pham mut déng quach

Yéu t6 thi nghiém Chi tiéu theo doi

Ap sudt chAn  Thoi gian
khéng giir nhiét L" a b’
(mmHQg) (phat)
3 26,03+0,28° 393+0,17° 4,24+0,22%"
550 4 25,15+ 0,25° 3,96 +0,20° 4,25+ 0,20%°
5 246+0,25 395+0,18° 4,22 +0,23"
3 27,69+ 0,20° 3,95+ 0,27 4,23+0,19%
600 4 28,55+ 0,27° 3,94+0,19® 4,24 +0,21%"
5 25,58 + 0,24° 3,95+ 0,20° 4,23 +0,20%
3 29,63 +0,22%° 3,92+0,21° 4,24 +0,18"
650 4 28,75+ 0,31° 3,93+0,26° 4,24+0,21°
5 27,30 £ 0,24° 3,94 +0,24® 4,24 +0,19°

(Ghi chii: Céc chit cdi khdc nhau trén ciing mot ot thé hién s khdc biét giita cdc nghiém
thirc 0 mikc y nghia p < 0,05)

Anh hudng cia ap suat chan khong va thoi gian gilt nhiét dén chat luong cam
quan san pham duoc trinh bay trén Bang 3.9. Mau sic dugc wa thich khi ndu & ap suat
chan khong 600 va 650 mmHg véi thoi gian 3 va 4 phut. Mui va vi ctia san pham giita
céc nghiém thirc hau nhu khéng ¢ khac biét. Tuy nhién cdu trac san pham bi anh
huong nhiéu bdi ap suat chan khong va thoi gian giit nhiét, diém danh gia cam quan
cao nhét vé cau truc 1a 4,7 ¢ 4p sudt chan khong 600 mmHg va thoi gian 4, 5 phit.
Duya vao két qua danh gia cam quan thi ap suat chan khong 600 mmHg va thoi gian

giit nhiét 4 phit dugce chon dé 1am thi nghiém khao sat thoi gian bao quan san pham.
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Bang 3.9. Anh huodng cua ap suit chan khong va thoi gian giit nhiét dén mau sic, mui,

vi va cau truc cua sdn pham mirt dong trai quach

Yéu to thi nghiém Chi tiéu theo déi

Ap suat CK  Thoi gian

(mmHg) nu (pht) Mau sic Mui Vi Céu tric
3 438+0,41°° 477+039 492+041° 4,7+0,39°
550 4 4,00+0,45% 455+040® 485+045 462+040%
5 385+0,41° 431+041° 485+041*® 3,85+0,39°
3 477+039° 477+045° 477+0,42° 4731+0,45°
600 4 477+0,39° 477+041° 485+0,40° 4,7 +0,44°
5 423+042% 469+045 485+041° 4,7+045°
3 477+045° 469+0,39° 485+0,39° 346+041°
650 4 477+0,39° 469+040° 4,77+0,40° 3,77 +0,44%
5 469+041® 469+041° 477+041% 4,08 +0,45™

(Ghi chu: Cdc ki tw khac nhau trén cung mot cot biéu thi s khdc nhau cia cdc nghiém
thite o murc y nghia p < 0,05)
3.2.5. Sw thay doi chit lwgng mirt dong tir trai quach qua thoi gian bao quén

Sau khi co duogc thong s6 hoan thién ciia qui trinh ché bién mut dong quach.
San pham mut déng quach duoc dung trong keo thuy tinh, bao quan & nhiét d6 phong,
thoi gian theo d&i 13 3 thang. San pham dugc theo ddi sy bién doi d6 Brix, pH, do acid,

duong tong duoc trinh bay tai Bang 3.10.

Bang 3.10. Su thay d6i mot sd chi tiéu ctia mirt dong quach theo thdi gian bao quan

Thoi gian bao  TSS (°brix) pH Pj acid  Puong tong
quan (ngay) (%0) (%)
0 60,5+0,2° 3,98+0,02*° 058+0,12° 59,5+0,1°
30 60,9+0,2° 3,96+0,03" 059+0,10° 596+0,1°
60 61,0+£0,2° 395+0,04° 0,62+0,12*° 59,7+0,1°
90 61,5+0,2° 3,94+0,03° 063+0,12* 60,1+0,1°

(Ghi chii: cdc ki tie trén cimg mot cot thé hién sw khdc biét ¢6 y nghia p < 0,05)
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C6 sy ting nhe ham lwong dudng téng va ham luong chit rin tong sb trong 90
ngay bao quan. Twong tu nghién ctru cta Safdar va ctv (2012) sudt thoi gian bao quan
mit xoai. Him luong chét rin va duong tong ting 1én trong qua trinh bao quan 13 do
su chuyén héa tinh bot va carbohydrates khong tan khac thanh dudng (Pota Va ctv,
1987).

Trong thoi gian bao quan, nong do acid ting 1én co thé 1a do su tao thanh acid,
do sy oxy hoa cua dudng khir hoic su pha v lién két pectic va acid uronic (Igbal va
ctv, 2001; Hussain va ctv, 2008). Pong thoi pH san pham giam xudng, nhung hau nhu

khong c6 su khac biét.

Nhin chung, d6 Brix, dudng tong, d6 acid ciia san pham ting nhe khi thoi gian
bdo quan cang dai.
Bang 3.11. Tong s6 bao tir nAm men, nAm mdc va mat do tong vi khuan hiéu khi trong

thoi gian bao quan

Thoi gian bao  Tong vi khuan hiéu khi ~ Tong s6 bao tir nam men, nam

quin (ngay) (CFU/qg) mdc (CFU/g)
0 1,0 x 10° Khoéng phat hién (LOD =10)
30 2,4 x 10? Khong phat hién (LOD =10)
60 2,8 x 10° Khong phat hién (LOD =10)
90 5,8 X 10° Khong phat hién (LOD =10)

Két qua cho thiy sau 3 thang mat do tong vi sinh vat hiéu khi phat trién khong
nhiéu, con trong gidi han cho phép theo tiéu chuan Viét Nam (TCVN 1870 — 2007) qui
dinh d6i véi san phim muat. Con téng sé ndm men, nAm mdc khong phat hién. Nhu
vay, cho thiy san pham mut dong trai quach sau thoi gian 3 thang van dam bao vé mit

vi sinh vat.

V¢ danh gia cam quan mui, mau sac, vi, cau truc san pham sau thoi gian 90
ngay. Két qua cho thay, c6 sy giam nhe vé sO diém nhung vé mat thong ké thi khong

c6 su khac biét giita thoi gian bao quan 90 ngay va lac ban dau véi muc ¥ nghia 95%.
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Vi thé, san pham mut dong quach van dam bao an toan cho ngudi s dung sau thoi

gian 3 thang.
6 Mean(Mau sac
a A1l a a1l aAq a A1l . ( )
5 I Mean(Mui)
4 B Mean(Vi)

. Mean(Céau truc)

Diém CQV danh gia
w
|

Ngay

Hinh 3.11. Panh gia cam quan san pham mut dong quach sau 90 ngay bao quan

(Ghi chii: Cdc chir cdi khac nhau thé hién su khéc biét gitra cdc nghiém thire 6 mikc y nghia p < 0,05)
Tinh toan so bd gia thanh san pham mut dong quach trén 1 mé san xuat, vai

khéi lugng 1 mé 14 4 kg.

Bing 3.12. Bang tinh toan so bo gia thanh san pham mit dong quach

TT Vit ligu S6 lwong Gia thanh Thanh tién (déng)
1 Trai quéch 3 5,000/trai 15,000
2  Duong 2 20,000/kg 40,000
3 Pectin 39 340,000/kg 1,020
4 Carragenan 2,79 600,000/kg 1,620
5 Acid citric 1,359 150,000/kg 0,202
6  Nhan 12 1,000/cai 12,000
7 Keo thuay tinh 12 10,000/céi 120,000
8 Dién 10,000
9  Khéu hao thiét bi 2% (nguyén lidu) 1,157
10  Cong lao dong 30% (nguyén li¢u) 17,353

Tong 218,352

Gia san pham: 19,000d/keo 300g.

-48 -



KET LUAN VA PE NGHI

Két ludn

Qua qué trinh nghién ctu va tién hanh céc thi nghiém, két qua dwgc danh gia

tong quat nhu sau:

Khi bo sung 100% nudc s& cho san pham mirt dong quach c6 mau sic sang dep,
giit dugc mui vi ty nhién ciia nguyén lidu. San pham mit dong quach c6 gia tri chat
luong va cam quan cao trong diéu kién ché bién kiém soat ndng do acid citric 0,3% va
50°Brix dich qua. Dya vao trang thai (dic, 1ong) ciia mit dong, voi ty 18 pectin két hop
v6i carrageenan 13 0,7:0,6 % cho san pham c6 cdu tric tot va on dinh, thich hop dé an
kém vé6i banh mi. Khi gia nhiét hdn hop ¢ ap suat 600 mmHg, thoi gian giir nhiét 4
phut cho san phém dat gia tr1 cam quan cao vé mau sic, mui, vi va ciu trac. Véi thoi
gian bao quan 3 thang & nhiét do phong thi chat luong san pham khong thay d6i va

tong vi sinh vat hiéu khi dudi gidi han cho phép.
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Qui trinh ché bién mut dong tir trai quach duoc dé suat nhu sau:

100% nuodc

Acid citric 0,3%, Do Brix 50
Acid ascorbic 0,05%
Pectin: Carrageenan (0,7:0,6% )

—

Pha lodng

v

v

Loc

¢

Cha —»

Phdi ché

v
Néu
'

ROt ndng

!

Xo, hat

Ap suit CK 600mmHg,

Thoi gian nau 4 phat

Lam mat, tao gel

.

Hinh 4.1. Qui trinh ché bién san phAm mut déng trai quach
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Pé nghi

Nghién ctru anh huéng chit bao bao quan (kali sorbate) dé ting thoi gian bao

quan cho san pham mut dong quach.

Nghién ctru bo sung thém mat sb loai trai cay (cam, chanh...) dé tdng ham lugng

vitamin C trong mért va da dang héa san pham.

Khao sat cac loai bao bi (keo thuy tinh, keo nhura,...) anh huéng dén mau sic cua

san pham mut dong quéch.

Nghién ctru hoan thién san pham.
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