Chuwong 1. TONG QUAN VE NGHIEN CUU

1.1. TONG QUAN VE THOM
1.1.1. Nguyén li¢u thom

Thom thudc chi dira: Ananas. Ho thom: Bromeliaceae. mot loai thom cho qua an
dugc. Thom 1a mét loai cdy an qua nhiét d6i c6 ngudn gbc tir Nam My, dac biét 1a Brazil,
Argentina va Paraguay. Ngay nay, thom dugc trong & hau hét cac nuéc nhiét d6i va mot
s nudc can nhiét déi c6 mua twong ddi Am nhu Hawaii va Pai Loan. N6 c6 thé dugc
trong dén vi tuyén 38 vi do Bic, véi cac nude chau A chiém hon 60% san luong thom
toan cau. Cac nha san xuat chinh bao gom Philippines, Thai Lan, Malaysia, Hawaii,

Brazil, Mexico, Cuba, Uc va Nam Phi.
1.1.2. Pic diém

Thom dugc phan thanh ba nhém chinh: Nhém hoang hau (Queen), nhoém Cayen
(Cayenne), nhom thom Tay Ban Nha (Spanish).

1.1.2.1. Nhom thom hoang hau (Queen)

Thom thudc nhém nay thuong co trong luong va kich thude trung binh tir 500 dén
900 gam. L4 hep, chic, c6 nhiéu gai doc mép. Mat trong caa phién 14 ¢ nhitng duong
gan tring song song chay qua nhiéu Ia. Nhitng bong hoa c6 mau xanh héng vai nhiing
hat nhé ra c6 thé chiu dugc van chuyén. Thit qua c6 mau vang dam, rat thom va cé vi

ngot.

Pay 1a nhom thom c6 pham chét cao nhéat dang duoc trong phd bién & nudc ta va

dai dién 1a cac giéng: thom hoa, thom tay, thom Vitoria, khém.



Hinh 1.1. Thom Queen
1.1.2.2. Nhdm thom Cayen (hay Smooth Cayenne)

Gidng dac biét nay thuoc nhém tréi cay c6 trong lwong trung binh tir 1,5 dén 2,0kg
mdi qua. La c6 mau xanh dam, dai va day, co it hoic khdng c6 gai ¢ goc hoic dau la.
Hoa c6 mau do hdng tu nhién, con qua c6 hinh tru (giéng qua treng), mat to, hoc mat
ndng. Khi chin, chiing chuyén dan tir mau xanh sang mau vang bat dau tir than vé phia

ngon qua.

Hinh 1.2. Thom Cayen

Pai dién cac giéng thom gom c6 Chan Mong, Buc Trong, Trung Quéc, Thai Lan,

Cayen c6 gai va Mehico.



Loai nay tuy chat luong khong cao nhung thudng dugc trong dé ché bién do cé
quy mo Ién, dé& co gigi hda nén mang lai loi ich kinh té. Dwa vao dic diém cua ting
nhém thom, cé thé thay gibng Cayen thich hop nhat dé san xuat cong nghiép cac san

pham c6 mui thom nhu hoa qua dong hop, nudc thom, siro thom.

Gidng Cayen nhay cam véi nhiéu loai con tring gay hai (sau duc qua, nhén do...)
va céac bénh (nhidm tuyén trang; théi qua; thdi 16i, thdi ré...). Tuy nhién, né dugc coi l1a
c6 kha ning khang lai Phytophthora sp. nhiém nam va kha ning phuc héi trai cay bi hu

hai do vi khuan Erwinia chrysanthemi Burkbolder gay ra.
1.1.2.3. Nhédm thom Tay Ban Nha (Spanish hay Red Spanish)

Nhom trai cdy dic biét ndy ning trung binh 700 - 1000 gam. L& mém, mép cong
vé phia sau. Céc gai & mép la phan bé khong déu. Khi chin, vo qua chuyén sang mau d6

sam, c6 hdc mét sau. Thit c6 mau vang, hoi nang, vi chua va ham lugng chit xo cao.

Céc gidng dai dién bao gdom 1é thom ta, 16 thom mat ong va loai 1é thom dic biét

nay c6 chit luong thap nhat.

Hinh 1.3. Thom ta Ananas comosus var spanish



Hinh 1.4. Thom Ananas red spanish

Véi tong san luong hang nam 1a 20 triéu tan, viéc trong thom & Viét Nam rat phd
bién, trai dai tir Bac vao Nam trén dién tich dat khoang 40.000 ha. San luong hang nim
vuot quéa 500.000 tin, véi phan Ién (90%) tap trung & khu vic phia Nam. Cac tinh c6
dién tich 16n danh cho trong thom gdm Tién Giang (14.800 ha), Kién Giang (10.000 ha),
Hau Giang (gan 1.600 ha), Long An (1.000 ha), Thanh Hda (giam tir 3.789 ha nim 2005
xubng con 1.910). ha nam 2011), Ninh Binh (3.000 ha). Mic du c6 gié tri dinh dudng
dang ké ddi véi con ngudi va tam quan trong vé mit kinh té ddi vai nhitng nguoi ndng

dan trdng trot; tuy nhién, hiéu qua kinh té caa ngudi trong thom chua cao.
MO0 ta cay thom

Than cay thom: Cay trudng thanh co than cao, cao khoang 1 - 1,2 mét, day phang
giong hinh con ctu. Chiéu rong caa vueong mién khoang 1,3 - 1,5 mét. Khi cat bo 14 s&
c6 mot cubng bén trong dai khoang 20 - 30 cm. Phan rong nhat cua than, gan ngon nhat,
c¢6 duong kinh khoang 5,5 -6,5 cm, con phan cudi cia than rong hon khoang 2-3,5cm.
Phan trén cta than thuong cong trong khi phan duéi c6 thé cong néu né duoc sir dung

dé trong chdi hoic gitr thang néu n6 dugc sir dung dé trong than cay



Hinh 1.5. Than cay thom

Than cay chira nhiéu dt va dbt. Cac ddt trén than cay ngu nghi. Chiéu dai cua cac
l6ng & gitra than thay ddi tir 1 dén 10 cm, tiy thudc vao cac yéu té nhu gidng va diéu
kién moi trudng. Cac ddt & phia trén than dai hon cac dét & phia dudi. Bén trong qua
thom (qua) duoc chia thanh hai phan: vé va 18i. O diém néi giira vo va 16i c6 mot hé
thdng mach méu rat mong manh bao gom chu yéu la té bao xylem va té bao phloem.
M6 mach nay khong lién tuc ma cé nhiéu khoang tréng, qua d6 cac bé mach kéo dai
dén tan 14. Chinh hé thng mach méu nay tao ra cac ré bat dinh moc trén than cay. Phan
16i bao gdm céc té bao nhu mé véi nhiéu hat tinh bot va tinh thé, trong d6 cac bé mach
duoc sip xép thanh mot mang ludi xoin d¢ phuc tap.

L& cay thom: S6 luong 4 trén cay thom thay ddi tly theo gidng trong. Céc 14 duoc
sap xép theo hinh xo0dn 4c, véi nhitng 14 non nim ¢ trung tam trong khi nhitng 14 gia
hon bao quanh chiing & vi tri bén ngoai. Hinh dang cua nhiing chiéc 14 nay thay ddi tiy

theo vi tri ciia chiing theo do tudi.

Pic diém chung caa 14 thom:



Hinh 1.6. La cay thom

Gai 14: S6 luong gai trén 14 cd thé khac nhau tiy thudc vao loai ciy duoc trong.

Tang mao bd: Lép ngoai cua 14 gidng nhu mot mang sap mau trang, mat dudi co

nhiéu té bao hon mit trén.

Tang té bao chtra nude: Nhirng té bao nay nim & phan giira cua la va bao gdm céc

té bao hinh cot bén dudi 16p biéu bi. Ching gidp du trir nuéc trong thoi gian han han.

B s¢i & 14: Nam trong 14, dugc bao quanh bai cac mach phloem va xylem. Nhiing

soi dai va chic nay cé thé dugc sir dung dé dét vai.

Dang hinh mang x6i: Hinh dang gitip cay thu nuéc hiéu qua va chiu dugc thoi gian
khé han.

Choi thom: Cay thom c6 céac loai chdi nhu sau:



Hinh 1.7. Choi thom

Chdi ngon: Moc ¢ dau chdi bén trai, mang nhiéu 14 nhé mép hoi cong va goc chdi
thang. Tréng bang chdi non thi thoi gian thu hoach kha 1au (khoang 18 thang). Chdi chdi

cling c6 thé duoc sir dung dé nhan gidng bang cach ghép vao cac chdi khac.

Choi than: Moc tir cac chdi ngu trén than, thudng xuat hién sau khi cay me ra hoa,
¢6 1 - 2 chdi. Nhitng chdi nay to hon, ctmg cap hon, c6 it 1a hon va canh xép gon gang.
Phan géc cua chdi phang nhung hoi cong. Chdi than duoc sir dung dé thay thé cdy me
trong mua ra ré. Chung cé thé dugc thu hoach nhanh chéng, trong khoang 12 thang.

Chdi cubng: Moc ra tir chdi ngu trén cudng qua ngay dudi goc qua. Ching giéng
nhu chdi than nhung c6 kich thudc nho hon vai cac goc phan nhanh cong va sung lén.
Loai choéi nay thudng duoc sir dung trong san xuat do sé luong cao hon.

Chdi ngam: Moc tir phan dudi cua than dudi bé mat dat hozc gan vung ré. Nhiing
mam nay c6 14 dai va hep, c6 xu huéng yéu ot vi bi céc 14 phia trén che bong. Ho mat

nhiéu thoi gian hon dé thu hoach, khoang 18-20 thang.

Ré cay thom: Krauss phan loai ré nay thanh ba nhom:



Hinh 1.8. Ré& ciy thom

R& so cép: ¢6 ngudn gbc tir phdi cua hat va chi ¢ thé quan sat duoc khi trong cay
tur hat.

R& phu: 1a loai r& quan trong nhat d6i véi cy trdng, moc trén than va phat sinh tur

hé théng mach mau giira vo va rudt cay.
R& thir cip: ré nhé moc ra tir r& phu.

Hoa cay thom:

Hinh 1.9. Hoa thom
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Thom c6 hoa ludng tinh, hoa gdm c6 1 1a bic, ba canh hoa day dan va cau tric
hinh éng hop nhat gdm sau nhi hoa duc va mot nhuy hoa céi. Bau nodn dugc chia thanh
ba ngin c6 thanh day. Su sap xép cua hoa trén cay theo mé hinh xoin dc, vai nhiéu vong
x0dn ¢ gém 8-10 hang ¢ d6 dbc 1on va 11-13 hang & suon doc néng. Nhitng bong hoa
thom ngéat nay thuong né vao budi sang, mdi ngay c6 khoang 5-10 bdng hoa ng. Phai

mat khoang 15-20 ngay dé tat ca hoa trén cay n hoan toan.

Trai thom:

Hinh 1.10. Trai cay thom

Tréi thom 1a loai qua kép bao gom nhiéu con (100-200 con hozc hoa). Sau khi thu
phan, hoa duc va voi nhuy céi s& héo di. Goc 14 mé rong cong 1én va che phu céc 14 dai.
Céc 14 dai trd nén nhiéu thit va hop nhat vai nhau tao thanh vuong mién, det xudng tré
thanh "mat" cua qua khi gan chin. Qua non bam vao mét truc ra hoa goi 12 16i qua, trong

khi phan 15i thom thon dai kéo dai ra bén ngoai goi 1a cudng qua.
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1.1.3. Gia tri kinh té ciia trai thom

Trai thom dugc coi 1a mot trong nhitng loai trai cay nhiét doi hang dau, dugc ménh
danh 13 “vua” cua céc loai trai cAy va rat dugc ua chudng & cac nudc phuong Tay. N6
c6 mui thom ndng, ham lugng dudng cao, luong calo dang ké, ham lwong khoang chat
phong phu (dac biét 1a kali) va tat ca cac vitamin can thiét. Pang cht y, thom c6 chira
enzyme Bromelain c6 thé diéu tri rdi loan tiéu hoa, giam viém va dong mau, thic day
qué trinh lanh vét thuong. Trong cong nghiép thuc pham, Bromelain duoc sir dung lam

chat 1am mém thit va nuéc sdt.

Hinh 1.11. Gia tri kinh té ciia thom

Ngoai viéc duoc tiéu thu ¢ dang tuoi, thom con dugc ché bién thanh trai cay déng
hop va nudc ép dé xuat khau vai quy md Ién. Vo thom duoc sir dung lam thirc 4n chin
nudi va phan bon sau khi ché bién. La thom c6 thé dugc ché bién thanh bot gidy dé lay
Soi.

1.1.4. Thanh phan dwoc tinh

Vi, tinh chat: Qua thom ¢6 vi chua ngot, tinh binh, c6 tac dung giai khat. N6 thac

day viéc san xuat chat long co thé va hd trg tiéu hoa. Nudc dia (c6 mui thom) diéu hoa
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duong rudt va giam tao bon. La thom c6 tac dung thanh nhiét, giai doc co thé. Ré thom
thic day di tiéu. Nudc ép chiét xuat tir 14 va qua chua chin c6 tac dung diéu hoa duong

ruot.

Cong dung, chi dinh, phdi hop: Puoc khuyén céo str dung trong cac trudng hop
thiéu mau nham hd tro ting truong, ting cudng sinh lyc, diéu trj thiéu khoang; N6 ciing
dugc sir dung cho chiing khé tiéu, ngd doc, xo cimg dong mach, viém khép, bénh thap
khép, va béo phi. Bromelain dugc dung dé diéu trj rdi loan tiéu héa; né hoat dong nhu
mét chat chéng viém va giam sung. N6 con gitp vét throng nhanh lanh. Chat thom
cling duoc sir dung lam nguyén lidu tho dé chiét xuat bromelain. Chat nay cé nhiéu trong

phan 16i trang caa chdi hodc nhiéu hon trong dich chiét tir vo so vai dich chiét tir qua.

Qua chin thudng duogc an tuoi hoic ép liy nude dé tiéu thu hoic sir dung bromelain.
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Hinh 1.12. Dwgec tinh ciia thom

1.1.5. Thanh phén dinh dudng
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Bang 1.1. Thanh phan dinh duéng ciia trai thom trong 100g

100g 100g
100g ) .
. . thit . thit
Thanh phan | thit Thanh phan \ Thanh phan .
qU{l qua qua
Tong s6
Nuac (g) 86,5 | vitamin C (mg) | 15,4 Leucine (g) | 0,01
Protein (g) 0,39 | Thiamin (mg) | 0,092 Lysine (g) 0,02
Tong s6 chat béo
(9) 0,43 | Riboflavin (mg) | 0,036 Methionine (g) | 0,01
Panthothenic
Hydratcacbon (g) 1%’3 acid (mg) 0,160 Cystein (g) 0,00
Phenylalanin
Chat xo (g) 1,2 | Vitamin B6 (mg)| 0,087 (9) 0,01
Téng sb
mudi cia
Tro (g) 0,29 | acid folic 11 Tyrosine (g) | 0,01
(mcg)
Dang thuc
pham chta acid
Ca (mg) 7 folic (mcg) 11 Valine (g) 0,01
Vitamin
Fe (mg) 0,37 | B12 (mg) 0 Arginine (g) | 0,01
Mg (mg) 14 | Vitamin A (1U) 23 Histidine (g) | 0,00
P (mg) 7 Vitamin A 2 Alanine (g) | 0,01
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1.2. TONG QUAN VE PHUONG PHAP SAY RAU TRAI

O goc do ngudi tiéu dung, tréi cdy va rau qua 1 nhimg san pham c6 ngudn gbc
thuc vat, co mui thom dé chiu va vi ngot tr nhién, mang lai nhiéu loi ich stc khée cho
con ngudi. Trai cdy va rau qua di dat duoc tAm quan trong thuong mai dang ké. Chiang
chtra hon 80% nudc, khién chiing rat d& hong va dic tinh vat 1y cua ching khéac biét rat
nhiéu so véi cac thanh phén tu nhién khac dugc st dung trong san xuét thuc phém, dac

biét 1a trong qué trinh sdy kho.

Qua trinh khir nude 1la mot budce quan trong trong nganh ché bién thyc pham. Muc
ti€u co ban cua viéc say thuc pham la loai bo nudc khoi cac chat ran dén mot mue do
nhat dinh ma sy hu héng do vi khuan va cac phan tng hoa hoc gay ra sy hu hong giam

dang ké.

Trong qué trinh sdy kho trai cay va rau qua bang khong khi déi luu, cé nhitng thay
dbi vé tinh chat vat ly cua ching. V& do xdp, san pham tré nén xp hon khi nuéc va cac
hop chit d& bay hoi bi loai bo trong qué trinh sdy. Tuy nhién, Krokida va Maroulis (1997)
cho rang d6 x6p cua san pham cudi cing cd thé dugc kiém soat bang cach chon phuong
phap sy thich hop. San pham sy kho bing khong khi c6 dd xdp thap hon so vai san
pham sdy lanh, sdy bang 10 vi séng, siy chan khong. Muc do x6p phu thudc truc tiép
vao d6 4m ban dau, thanh phan va thé tich. Ngoai ra, két qua cia qua trinh sy kho con
lam giam dang ké d6 am cua san pham dé thuan tién cho viéc van chuyén va bao quan
(Ruiz et al., 2012; Topuz et al., 2009). Chat lugng cuia cac san pham siy phu thay d6i
trong sudt qua trinh siy, tiy thudc vao timg phuong phap va diéu kién siy do d6 nén
viéc nghién ciru cac anh huong cua diéu kién say hay phuong phép sy 1a rat quan trong
(Mercadante &amp; Rodriguez-Amaya, 1998a). Hon nita, yéu t6 quan trong trong viéc
danh gia va lya chon phuong phéap siy 1a sy anh huong cua nhiét d6 sdy 1én ham luong
chét dinh dudng boi vi viée ton that chat dinh dudng trong cac san pham sdy phu thudc
vao phuong phap sdy dugc sir dung (Bhandari et al., 1997a). Céc tac gia (Lozano va
cong su, 1980; Lozano va cong su, 1983; Vagenas va cong su, 1990; Zogzas va cong
su, 1994; Karathanos va cong su, 1996; Krokida & Maroulis, 1997) da nghién ctru viéc
say kho anh huang tryuc tiép nhu thé nao dén tinh chat cau tric cia cac hat. Nguoi ta

quan sat thy rang khi ham lugng nudc giam thi mat do hat tang 1én. Tuy nhién, khi dat
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dén ngudng ham lugng nuéc thap, mat do hat s& giam manh do ham luong nudc ¢6 Xu
huéng gan bang 0. Vé trong luong riéng, trong qua trinh say kho va khi thuc pham mat
di d6 am thi trong luong riéng tang 1én (gia tri khdi luong riéng dao dong giira nude tinh
khiét va chat ran kho).

1.2.1. Phuong phap say thugc thé h¢ 2

Say phun 1a quy trinh mét bude trong d6 cac thanh phan chat long duoc chuyén
tryc tiép thanh dang bot (Chiou & Langrish, 2007). Theo béo céo cia Hammami va
Rene (1997), so sanh & quy md cdng nghiép da chi ra rang siy phun hiéu qua hon khoang
4-5 1an so véi sdy bay hoi do tiéu thu ning lugng thap hon va thoi gian siy ngan hon.
Santivarangkna, Kulozik va Foerst (2007) b4o céo rang sy phun hiéu qua hon 8 1an so
Vi say thing hoa va cho phép tiét kiém t6i 4 1an so véi say chan khdng. Céc san pham
dang bot duoc san xuat théng qua say phun c6 kha ning chdng lai sy phan hiy va oxy
héa cua vi sinh vat cao hon, chiang han nhu phan tng héa nau, thay phan, oxy hoa lipid,
tu oxy hda va cac hoat dong enzyme khac (Marques va cong su, 2007; Tan va cong su,
2011b). Sdy phun tao ra bot c6 kich thudc hat nho hon dan dén san pham c6 mat do khéi
I6n hon (Barbosa-Canovas & Juliano, 2005; Intipunya & Bhandari, 2010). Ngoai ra, cac
san pham sdy phun duoc ngudi tiéu dung ua chudng do tinh 6n dinh tét hon va dic tinh

hoa tan cao (Barbosa-Canovas & Juliano, 2005).

Qua trinh siy phun bao gom ba buéc: nguyén tir héa dung dich thic an, 1am kho
cac giot chat 16ng va thu hdi bot. Trong qua trinh phun swong, dung dich léng duoc dua
qua voi phun vao budng sdy va phan tan thanh nhiing giot chat long rat nho véi thé tich
I6m. Cac voi phun thuong mai duoc st dung pho bién nhat 1a voi phun quay, voi phun
ap luc va voi phun chat long doi trong cac ung dung cong nghiép. Voi phun ap suét hozc
chét long dbi tao ra cac giot nho hon véi sy phan bo thé tich 16n hon so véi voi phun
quay. C4c giot nguyén tir tuong tac vai khong khi ndng trong budng say. Céc hat bot
thu duoc ¢6 thé ¢ dang hinh cau hozc hinh elip véi bé mat nhin hoac nham tly thudc
vao dic tinh san pham va diéu kién say khd (Caparino va cong sy, 2012; Phisut, 2012;

Tonon va cong su, 2008).

Say phun yéu cau nhiét do sdy twong d6i cao, véi nhiét do dau vao dao dong tur
150-220°C va nhiét d6 dau ra dao dong tir 50°C dén 80°C (Phisut, 2012). Hon nita, tréi
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cay Va rau qua giau duong kho say kho truc tiép ma khdng str dung chat mang do dic
tinh dinh va nhiét ¢ chuyén hoa thuy tinh thap dan dén van dé két tu va khé khan trong

qua trinh say.

May phun thuc té kich thudc nho sd-06 labplant: may say phun, model: sd-06,

hang san xudt: labplant, xuat x{: uk (vwong qudc anh), san pham dat tiéu chuén iso 9001.
1.2.2. Phuwong phap say thugc thé h¢ 3

Say lanh 1a qua trinh 1am bay hoi nuéc théng qua qua trinh chuyén doi truc tiép
nudc tir dang rian (nude d4) sang hoi, tir 46 loai bo trang théi long va sau do loai bo nuéc.
Viéc dong lanh nude trong nguyén lidu trudce khi siy s& Gc ché cac quéa trinh héa hoc,
sinh héa va vi sinh vat, gilp cai thién chat lwong san pham sau khi sdy. Vi vay, huong
vi va ham luong dinh dudng khong thay d6i. Nguyén liéu thuc phdm nhu trai ciy va rau
qua chira mot lwong nudce cao, dao dong tur 80 dén 95%. Nudc tu do déng bang trong
nguyén li¢u tho nhung nudce lién két khong dong bang. Trong qua trinh sy lanh, tat ca
bing va mot it nudc lidn két phai duoc loai bo. Nhu vay, siy lanh 1a mot qué trinh rat
phtrc tap bao gém viéc dong lanh san pham; sdy so cap - sdy san pham & 4p suat thap;
say thir cap - tiép tuc giam do am. Sdy bing phuong phap lanh it gay hai hon so v&i
phuong phap sdy khd bang khong khi hoic sy phun. Vi ly do nay, sdy lanh duoc cong
nhan 1a mot phuong phap tuyét voi dé khir nuéc thuc pham. Khir nudc lanh dé cap dén
viéc loai bo d6 4m khoi cac san pham thuc pham ma khéng st dung nhiét hodc luu thong

khéng khi c6 kha ning 1am thay doi huong vi hoic gié tri dinh dudng cua ching.

Hiéu dugc nhiing thay d6i ma vat lidu duoc chon phai trai qua trong timg giai doan
say lanh va lya chon céc thdng s cho timg giai doan dwa trén dic tinh caa nguyén lidu
thd 1a rat quan trong. Vi vay, nguyén liéu thuc pham can duoc ché bién theo cac dac tinh
riéng nhu thanh phan (d6 am, dudng, protein), loai nguyén liéu (ran, long, ban long va
gel). Viéc lya chon théng so say lanh can dua trén nghién ctru so bo vi méi nguyén liéu
thuc pham déu khac nhau va khong thé sir dung cting mét thong sé say lanh. Viéc kiém
soat nhiét do dau vao sé dam bao thoi gian sdy ngan hon va nong d6 nudc dong déu hon
khi hoan tat qua trinh sy thtr cip. Pay 1a mot cach dé dat dugc mot san pham chat luong

Ccao.
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May thang hoa Phong thi nghiém Model: vaco 5 (-50°C), vé may dugc lam bing
thép khong ri 1.4301 / aisi 304 nhe nhang chdng lai tat ca cac loai chat tay rira thuong

mai. nap dugc 1am biang nhém anodized.

1.3. TONG QUAN VE MALTODEXTRIN

Maltodextrin 1a mot polysaccharide c6 ngudn géc tir tinh bot bang cach thay phan
mét phan tinh bot bang enzyme dé tao ra maltodextrin. Tinh bot 1a mot loai carbohydrate
bao gom nhiéu don vi glucose lién két vai nhau bang lién két glycosid va co nhiéu trong
ngd, khoai tay, Ita mi, v.v. Maltodextrin bao gém céc chudi carbohydrate dai voi khoang
2-3% glucose va 5-7% maltose. N6 c6 sin ¢ dang bot mau tring, it hoac khéng c6 mui
nhung c6 vi hoi ngot. Maltodextrin dé dang hoa tan va phan tan trong nudc nhung it hoa

tan trong ruQu.

Maltodextrin c6 gia tri trong duong dextrose (DE) thap c6 xu huéng két dinh nhiéu
hon va do d6 duoc (ng dung trong c4c san pham nhu xi-rd va chit bao quan. Tuong tu
nhu tinh bot, maltodextrin bao gébm amyloza va amylopectin véi ty 16 khac nhau.
Amylose bao gém cac don vi glucose lién két o (1—4), trong khi amylopectin chtra cac
don vi glucose lién két tuyén tinh théng qua cac lién két glycosid o (1—4) véi cac nhanh
o (1—6) xuat hién ctr sau 24 dén 30 don vi glucose. Nghién ctru cua céc tac gia tai Dai
hoc Kasetsart (2009) vé siy phun bot thom c6 bé sung Maltodextrin duoc thuc hién nhu
sau: dung dich thom tuoi dugc bd sung maltodextrin (MD) & ti 1 phéi tron 15, 20 va
25% trude khi dem dem phoi. gia nhiét tir tdic nhan say ¢ nhiét 6 130, 150 va 170 d6 C
VvGi toc do cap lidu 1a 0.020; 0.022; va 0.035 lit mdi phut. Sau d6, san pham bot thom
kho va bot thom hoan nguyén dugc kiém tra do am, d6 hoa tan, mau sic, do pH va su
chap nhan cua nguoi tiéu dung. Két qua cho thay bd sung dung dich thom mét luong
MD twong wng Véi ti 1& phdi tron 15%, sau d6 sy kho & nhiét do 150°C dan dén d6 am
cua 5.1% va thoi gian hoa tan cia 6.2 phut thu duoc san pham bot thom, véi cac gia tri
do sang tuong ung la 58.8, gia tri mau do cua 5.2, gia tri mau vang cua 25.1, va do
pH la 3.5.
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1.4. TONG QUAN VE BQT TRAI CAY
1.4.1. Céc nghién ciru trong nuwéc lién quan dén bt trai cay

Viét Nam la nuéc nhiét d6i trong nhiéu loai trai cay, rau cu. Trai cdy vao mua thu
hoach bi bo phi rat nhiéu. Vi vay, can c6 phuong phap bao quan trai cay la rat quan
trong. Phuong phap say kho (say phun, siy thing hoa, sdy microwave) dé bao quan trai
cay vi nd 1am giam d6 am trong trai cay, tc ché sy phat trién cua vi sinh vat va hoat
dong cuia enzyme. Dang bot thu duoc ¢d thoi han sir dung 1au hon nhiéu so vai qua tuoi,
van chuyén va bao quan dé dang hon (Kha et al., 2010). Nghién ciru nam 2000 tiém
ning cua hai loai carotenoid cd trong gic (Momordica Cochinchinensis Spreng hoic
Muricia Cochinchinensis Spreng) trong viéc ngin ngira va diéu tri bénh gan va thiéu hut
vitamin A (Tien et al., 2005). O Viét Nam, 193 tré em tir 31 dén 70 thang tudi, c6 nguy
co thiéu vitamin A cao, duoc chon lam test kha dung cua B-carotene trong gac (Vuong
et al., 2002). Tré an gao c6 bot p-caroten tong hop va tré dn com c6 mau do tir gac, két
qua so sanh cho thdy gao nau vai mot lugng nho gac ¢6 thé 1am ting ham luong -caroten
trong mau. Lycopene va B-carotene da ddn dén mot s6 san pham gac méi bao gom vién
nang dau gac, dau gac trong etanol va nudc ép gac. Két qua cho thiy lycopene dugc cho

la c6 lgi trong viéc diéu tri ung thu tuyén tién liét, hoat tinh chéng oxi hda tot.
1.4.2. Cé&c nghién ciru nwéc ngoai lién quan dén bt trai cay

Hon nita, Science va cac dong nghiép cua ong da tién hanh xu ly bot thom bang
phuong phap goi 1a khir nuéc (thim qua dung dich duong). Két qua cho thay do am
trong thom tuoi giam khoang 30 dén 40% trong khoang 24 gio sau khi say déi luu. Tuy
nhién, bot thom van con mot s6 nhwge diém nhu hat am va von cuc lai véi nhau (Uddin
et al., 1990). Mét nghién ctru khac do Gabas va cong sy (2007) thuc hién da khao sat
duong cong hap phu dang nhiét ciia bot thom bang phuong phap say tinh trong luong &
nhiét do6 tir 20-50°C. Nghién ctru ciing phan tich anh huong cua viéc bo sung
maltodextrin va gum Arabic dén kha nang hap thy nudc. Két qua cho thay, & ciing muc
hoat d6 nuéc, ca hai mau c6 gum Arabic (thom + GA) va maltodextrin (thom + MD)
déu c6 do am can bang thap hon va it bi anh huong bai sy thay d6i nhiét d6 (Gabas et
al., 2007).
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Tiép dén, Ferrari va cac cong su., 2012 da tién hanh nghién ctu san xuat bot dau
den bang phuong phap sdy phun va danh gia cac dac tinh. Panh gia cho thay sir dung
maltodextrin tao ra loai bot c6 d6 4m thap hon va dic tinh hoan nguyén tét hon. Kha
ning gitr lai anthocyanin tét nhat va hoat tinh chdng oxy héa cao nhat dugc quan sét
thay khi sir dung maltodextrin hodc hdn hop maltodextrin va gum arabic dé san xuét bot.
Céc hat hinh thanh tir gum arabic c6 kich thuéc nhé hon va c6 bé mat 18m hon, diéu nay
c6 thé gop phan 1am ting kha ning lam w6t va giam kha ning gitt mau (Ferrari et al.,
2012).
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Chuwong 2. PHUONG PHAP NGHIEN CUU

2.1. NGUYEN LIEU
Qua thom c6 d6 chin ky thuat (cAc mat thom c6 mau vang tir 1/3 dén 1/2 qua),
khéi luong tir 900g dén 10009 ¢ ngudn goc tir tinh Tién Giang, dwoc mua siéu thi thuc

gidng thom Queen.

Hinh 2.1. Thom & d9 chin ky thuat

Bot thom ddi ching: mau thi truong bot dira (thom) onelife (nhap khau 4n d6) 50g

dugc mua tai siéu thi Aeon sir dung phuong phép sdy bom nhiét

2.2. DUNG CU-THIET BI - HOA CHAT

2.2.1. Dung cu
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Bang 2.1. Bang dung cu sir dung trong nghién céu

STT DUNG CU THONG SO KY THUAT
1 | Binh dinh muc 25ml, 50ml, 100ml, 250ml, 500ml
2 | Micropipette Iml, 5ml
3 | Phéu thay tinh 25ml
4 | Pipet Iml, 2ml, 5ml, 10ml
5 | Buret 100ml
6 | Ong dong nhua, thay tinh 10ml, 100ml
7 | Ong nghiém 25ml, 50ml
8 | Binh Erlen 50ml, 100ml
9 |Céc 50ml, 100ml
10 | Céi xay 600W, 1,5L, 200ml
11 | Giay loc
12 | Baa thuy tinh
13 | Cuvette nhya, thuy tinh
14 | Kéo, gidy bac, bao tay, khin gidy, coc

nhua, gia da.

2.2.2. Thiét bj

2.2.2.1. Can dién

Hinh 2.2. Can dién tw

—Céan Ky Thuat Ohaus PA2102
—Kha nang can: 2100 g
-bo doc: 0.01 g
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—Thoi gian 6n dinh: 3 gidy
—Kich thudc can: rong 19.6 x cao 9.2 x sau 32 cm

—Trong lugng can: 3.3 kg

2.2.2.2. May do quang

W

sEEEE

Hinh 2.3. May do quang
—Model: UV-9000S UV/VIS
—Buoc song tu: 190-1100nm

—Noi san xuat: Trung Quéc

Hinh 2.4. May do pH

2.2.3. Hoa chét
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Bang 2.2. Hoa chit sir dung trong thi nghiém

STT Héa chat P tinh khiét | Ngudn géc
1 | Methanol (CHsOH) 99.7% Trung Quédc
2 | 2,2-diphenyl-1-picrylhydrazyl (DPPH) 99% Sigma-Aldrich
3 | 6-hydroxy-2,5,7,8-tetramethylchroman-2- 99% Sigma-Aldrich

carboxylic acid (Trolox)
4 | Acid galic 99% Sigma-Aldrich
5 | Natri carbonate (Na2COs) 99.8% Trung Quédc
6 | Thudc tha Folin 99% Sigma-Aldrich
7 | Nuéc cat Viét Nam
8 | Maltodextrin Merck
9 |
10 | Hb tinh bot
11 | Na2S:03
12 | KIO3
13 | KI

2.3. THOI GIAN VA PIA PIEM NGHIEN CUU
2.3.1. Thei gian nghién ctru
Tir ngay 01/01/2022 dén ngay 15/09/2023
2.3.2. Pia diém nghién ciiu

Phong thi nghiém Hoéa dai cuong 2, Khoa K¥ thuat Thuc pham va Mai truong,
Truong Pai hoc Nguyén Tat Thanh, 331 Quéc 16 1A, Phudng An Pha Pong, Quan 12,
Thanh phd H6 Chi Minh.
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2.4, PHUONG PHAP NGHIEN CUU

2.4.1. Quy trinh

A
S
D

y

Pha

lodng

A 4

Phdi tron

A 4

Say

phun

Bao bi Pon

0 ¢k

Bo6t thom

Tap chat

Vo

Bx= 8%

Bx=20%, 25%, 30%

Nhiét do tac nhan say 150 °C

Ap lyc khi nén: 4,0 bar

Hinh 2.5. So' @6 quy trinh san xuat bt thom sir dung phwong phap say phun
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Pong lanh

v

Say thang hoa

l

xay

'

Bao bi

;

bong goi

B4o On

Bo6t thom
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Tap chat

Vo

Bx= 8%

Bx=20%, 25%, 30%

Nhiét d¢ -60°C

Nhiét d¢ -50°C



Hinh 2.6. So' @ quy trinh san xuit bdt thom sir dung phwong phap siy thing hoa
2.4.2. Thuyét minh quy trinh

Thom: Chét lugng cua san pham phu thudc rat nhiéu vao chat luong caa nguyén
licu duoc sir dung. Vi vay, diéu quan trong la phai lya chon can than nguyén liéu dya
trén cac chi s do chin ky thuat, duoc thé hién qua sy thay d6i mau sic cua vo (mau
vang tir 1/3 dén 1/2 qua) va cac tiéu chi vat ly nhat dinh nhu dat chat khé. ham luong
14-16% va trong luong qua dao dong tir 900-1000g. Qua duoc chon ché bién phai tuoi,
c6 d6 chin vira phai; chiing khéng nén chwa chin hoac qué chin. Khi tuyén chon can loai
bo nhitng qua chwa chin han. Nhitng qua chua chin phai dugc bao quan cho dén khi chin
truéc khi sir dung. Nhitng qua qua chin ciing ¢ thé duoc sir dung néu khéng c6 diu
hi¢u hu hong, hu hong.

Rura

Muc dich ctia qua trinh nay 1a dé loai bo bui, cat, ddng thai loai bo mot s6 vi sinh

vat bam trén vé qua. Qua trinh giat con gitp loai bo cac hda chit con sét lai trén san

pham nhu du lwong thudc trir sdu hoic chat kich thich ting truéng.

Y&u cau co ban cta qua trinh rira bao gdom dam bao nguyén liéu sach va khong bi
nat, giam thiéu thoi gian gist va tiét kiém nude. Nude rira phai dat tiéu chuan vé sinh do
Bo Y té quy dinh nham loai bo tap chit, chat ban trén bé mit. Sau do, dé rao nude va
can.

Got vo

L& qua trinh loai bo vo hoic phan khong dn dugc caa nguyén liéu nham lam tang
chat lwong cua san pham. Trong qua trinh tach vo phai dam bao chi phi qué trinh tach
vo6 thap nhat, can luu ¥ cac yéu té sau:

Ton that nguyén liéu: néu do sach cang tang thi ton that nguyén liéu cang cao.

Trong qua trinh tach vo, yéu ciu quan trong nhat 13 bé mit cua nguyén liéu phai

sach va khong bi ton thuong
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Thit thom gom ca phan mét thom 13 noi ¢6 ham am rat cao, déng thoi chira cac
chat dinh dudng ciing nhu cac chat cd gié trj sinh hoc cao. Do d6, chung t6i lay phan

thit thom gém ca mét thom dé tién hanh cac thi nghiém tiép theo.

Ep

Thit thom gom ca phan mét thom dugc ép Iy nudc nham tao dich long dé dem di
say phun.

Loc

L& phan riéng hdn hop khéng déng nhat qua 16p vai loc, ba duogc it trén 16p vai
loc, dung dich qua loc duoc st dung cho qué trinh siy phun sau ndy. Muc dich cua qua

trinh loc 1am trong dich nguyén liéu trude khi say.
Pha lodng

Dich thom sau khi diéu chinh pH dugc tién hanh pha lodng véi nudc dé dua vé do
Bx 14 8% nham Iam giam ham lwong dudng trong dich thom, tao diéu kién cho qua trinh

say phun.
Phéi trén

Dich thom sau khi pha lodng dwgc phdi tron véi MD dé dat ti 16 phdi tron chat kho
hoa tan 1a 20% nham muc dich 1am ting hiéu suét thu hoi bot thom. Phéi tron thém COS

muc dich 1am ting gi4 tri sinh hoc ddi véi sirc khoe con ngudi cho san pham.
S4y phun

Pay 14 cong doan quan trong nhat dé tao thanh san pham. Muc dich 1am tach hoi
am cua nguyén liéu, dua nguyén lidu tir dang long sang dang bot. Cac bién doi cua

nguyén liéu:
Nguyén liéu tir dang long chuyén sang dang bot.
Vitamin C bi oxy hda, giam di dang ké so végi trong nguyén liéu ban dau.

Cac hop chat mau: chlorophyll bi oxy héa, 1am cho san pham bi nhat mau hoac

mat mau.
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Do say ¢ nhiét do cao va hoat d6 nudc giam nén vi sinh vat trong nguyén liéu ciing
bi rc ché hoac tiéu diét.

Cac enzyme ciing bi v hoat va c&c phan tng hoa sinh cting dung lai.

Céc yéu t6 anh huong dén diéu kién say:

Nhiét do tac nhan sdy: ting nhiét 6 tac nhan siy thi téc do siy s& tiang theo. Tuy

nhién qué cao thi cac bién d6i vat ly va hoa hoc trong nguyén liéu s& dién ra manh ma.

D6 am twong d6i cua tac nhan sdy: khi ting d6 4m cua tac nhan say thi thoi gian
say s& kéo dai. Néu d6 am twong ddi cua tAc nhan siy cang thap thi toc do sy dang téc
cang tang. Tc do tac nhan siy: ting toc do tac nhan siy thi rit ngan duoc thoi gian siy

dang toc.

Dién tich bé mat nguyén liéu: do nguyén liéu sdy ¢ dang long, duéi co cdu phun
swong, nguyén lidu s& tiép xdc véi tac nhan sdy ¢ dang giot, khi d6 dién tich bé mat

nguyén liéu rat 16n.
Pong lanh

Muc dich chuén bj thuan tién cho qué trinh sdy lanh rat ngan thoi gian 1am lanh

nguyén liéu
Siy thing hoa

Muc dich ché bién, hoan thién day 1a cong doan quan trong nhat dé tao thanh san
pham. Muc dich lam tach hoi 4m cua nguyén liéu, dua nguyén liéu tir dang rian sang

dang bot.
Xay
Lam nho kich thudc hat ciia phuong phép siy thiang hoa dé tao tinh bot min.
Dong goi

Bot thom thanh pham dugc dong goi trong bao bi dang tdi hoic lon thiéc.
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2.4.3. So dd nghién ciéu

Déém
TPC
Khao sat chat
o DPPH
luong nguyén liéu
Vitamin C

Hiéu suat thu hoi

Bot thom

Brix

Mau sic

Do hoa tan

Khao sét chat lugng pH

san pham

Do axit

DPPH

TPC

Vitamin C

bo am

Hinh 2.7. So @6 nghién ciu
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2.4.4. Bo tri thi nghiém
2.4.4.1. Khao sét chdt lirong dich thom ban dau

Dich thom duoc dénh gia chat luong ban dau bao gom cac chi tiéu vé& d6 am, do
brix, TPC, DPPH, vitamin C.

2.4.4.2. Khdo sat sw dnh hwéng phwong phdp chiét xudt va ti 1é phai trén

Maltodextrin dén tinh chdt ciia mau bét thom

Bo6t thom M
> Po 4m
> Mp20%
> Hiéu suat thu hoi
» Mp25%
; Brix
> Mp30% ® say phun >
> Do hoa tan
> Mt20% .
| say thang hoa [
Mt25%
> Do axit
> Mt30%

Hinh 2.8. So' @b bé tri thi nghiém Sw anh hwéng phwong phap chiét xuit va ti 1¢ phdi tron

Maltodextrin dén tinh chit cia miu bt thom
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2.4.4.3. Khdo st su dnh heong cia phwong phdp chiét xuat va ti 1é phoi trén

Maltodextrin dén sy thay déi mau sdac cia mau bot thom

Bo6t thom M

\ 4

Mp20%

\ 4

Mp25%

Mau sic

Mp30% > séy phun

\ 4

Mt20%

| sy thing hoa

Mt25%

\ 4

Mt30%

Hinh 2.9. So’ d6 bé tri thi nghiém Sw anh hwéng ciia phwong phap chiét xuat va ti 18 phéi

tron Maltodextrin dén su thay déi mau sic cia mau bt thom
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2.4.4.4. Khdo sat su dnh huong ciia phwong phdp chiét suat va ti 1é phéi trgn

Maltodextrin kha néing khdng oxi hod va bat goc tw do cua bt mau bét thom

Bo6t thom M

\ 4

Mp20%

\ 4

Mp25%

Mp30%

v

Mt20%

Mt25%

\ 4

Mt30%

> TPC
> siy phun >
DPPH
| siy thang hoa [
> Vitamin C

Hinh 2.10. So dd bé tri thi nghiém Sw anh hwéng ciia phwong phap chiét suat va ti 1é phéi

tron Maltodextrin kha ning khang oxi hoa va bat goc tw do cia bot miu bt thom

2.5. PHUONG PHAP PHAN TiCH

2.5.1. Xac dinh hiéu suat thu hoi

Tién hanh can khi lwong dich ban dau trudc khi say 1a 1.5kg ddi voi phuong phap

say lanh va 250g d6i v&i phuong phap sy thing hoa sau d6 dem di sy cudi cung can

khéi lugng sau say tinh két qua thi nghiém lap 3 lan.

%H= = x100

md

Trong d6, mq 12 khéi lugng mau dich ban dau (g), ms 1a khdi lugng sau khi say (g)

33




2.5.2. Xac dinh pH

59 mau bot thom cho vao 40ml nudc cat hoa tan hoan toan tiép d6 dinh mac Ién

100ml véi nudc cat sau d6 rit 20ml dich dem di do may do pH thi nghiém lap 3 lan.

2.5.3. Xac dinh d§ am

Ham am duoc tinh theo cong thic (Veli¢ et al., 2004)

Trong d6, M 1a ham am (g nuéc/ gek), m,, , 12 khéi lugng am c6 trong nguyén

liéu (9), m,,, 1a khoi luong chat kh c6 trong nguyén liéu (g)

2.5.4. Xac dinh mau sic

Mau bé mit cua cac mau dugc do bang may do mau (NR111 Precision Colorimeter,
Shenzhen 3nh Technology Co.). Trudc khi do dung cu duoc chuan héa bang 1 dia st.
Céc thong s6 mau duoc biéu thi bang cac gia tri L*, a* va b* twong Gng voi do dam-
nhat, xanh luc-do va xanh lam-vang.

2.5.5. Xac dinh d¢ acid

can 4g NaOH dinh mac 100ml (NaOH 0.1N) pha axit oxalic can 0.63g acid oxalic
dinh mac 100ml chuan bi mau can 5g mau bt thom dinh mic 100ml rdt 5ml axit oxalic
chuan vs NaOH 0.1N rat 20ml dich mau chuan véi NaOH 0.1N ghi nhan két qua.

2.5.6. Xdc dinh d9 Brix

can 0.5g mau bot thom hoa tan hoan toan véi 10ml nuéc cat sau d6 nho vao brix

ké 2 giot day nap quan sat ghi nhan két qua.
2.5.7. Xac dinh d¢ hoa tan

Do hoa tan cua bot duoc xac dinh bang phuong phap do Caparino va cong su

(Caparino et al., 2012c) v6i mot s6 thay doi. Tron 1g mau bot véi 100ml nude cat trong
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may tron TE-102 Turratec ¢ téc do cao (~13.000 vong/phut) trong 5 phit. H3n hop sau
d6 duoc ly tam & tée d6 3000 vong/phit trong 5 phut. Mudi ml dung dich thu dugc duoc
chuyén vao dia petri dd can truéc va siy khd. Mau duogc sdy khd ¢ 105°C cho dén khi

dat duoc trong luong khong ddi, mat khoang hai gio.
2.5.8. Xac dinh ham lwgng polyphenol

Ham luong polyphenol dugc x4c dinh bang phwong phéap Folin-Ciocalteu vai mot
s6 stra d6i nho. 2g mau duoc chiét bang 2ml nuéc cit bang phuong phap vortex, sau d6
thém 5ml dung moi metanol va ly tam. Sau khi ly tam, 1ay 0,5ml chat ni phia trén va
tron vai 4,5ml dung méi metanol bd sung cho budc ly tm thir hai. Dung dich thu duoc
(1ml) duoc chuyén vao 6ng tdi mau va két hop véi thude thir Folin-Ciocalteu pha lodng
(10 1an) (pha trong nuéc cat). Mau duoc dé trong bong tdi hoan toan trong 3 phut trudc
khi thém 4ml dung dich natri cacbonat (7,5% wi/v). Hon hop nay sau dé dugc giit trong
bong téi thém 30 phut trude khi do do hap thu cua né & bude séng 765 nm bang may do
quang phd. Tong ham luong phenolic dugc biéu thi bing miligam twong duong véi axit
gallic trén gam vat liéu khd (mg GAE/gdw).

Cong thuc:

X+0.001+V _ x*0.001+V 100
TPC (mg/g) = mk == m 100—-H
Trong do:

V: thé tich pha mau (ml)
mk: khéi luong bot thom kho (g)
m: khéi lugng bot thom can (g)
H: d6 am bot thom (%)
2.5.9. Xac dinh hoat tinh chéng oxi hda (DPPH)

Kha niang chat chong oxy hoa duge xac dinh bang cach sir dung dung dich DPPH
trong methanol theo phuong phap cua Brand-Williams va cong su (1995) (Brand-
Williams et al., 1995). Mau thi nghiém 2g va trich ly bang 2ml nudc cét vortex sau d6
thém 5ml dung mdi methanol dem di ly tam. RGt 0.5ml dich sau khi ly tam bo sung

4.5ml dung mdi methanol dem di ly tam 1an 2. Hut 0.2ml dich mau vao méi 6ng nghiém
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t6i mau, tiép tuc cho 3ml dung dich DPPH vao mdi dng nghiém chd trong 30 phat, dem
do @6 hap thu ¢ budc séng 515 nm bang may do quang UV-Vis. Két qua duoc biéu dién
bang mg duong lugng Trolox trén gram chat kho (mg TE/gck).

Cong thuec:

Kha niang khtr goc tu do DPPH dugc xac dinh theo cong thuc sau:

% biit géc tw do DPPH = 2=2x100 = (1 — £)x100

Trong do:
As: gia tri mat do quang OD cua mau bot thom
Av: gia tri mat d6 quang OD cta mau tring.

Gia tri ICso cua cao chiét dugc xac dinh duwa theo phuong trinh tuyén tinh giira
nong d6 va phan tram bét goc tu do DPPH.

50—b
ICs0 = —
a

Trong do:
ICs0: ndng d6 ma tai d6 bét 50 % gbc tu do DPPH.
2.5.10. Xac dinh Vitamin C

Mau thi nghiém 2g va trich ly bang 2ml nuéc cat vortex sau d6 thém 5ml dung
moi methanol dem di ly tim. Sau d6 rat 0.5ml mau thém 10ml nuéc cét tiép tuc cho
0.1g K1 va 1ml HCI cho tiép 8 giot hé tinh bot cudi ciing dem chuan d6 vaoi K103 10°5M

Chuan héa dung dich Na,S;03:

Phuong trinh phan tng:

5KI + KlOs + 3 H:SOs - 3, + 3K:SOs+ 3H:0

2C. V = Cnazs203. VNa2s203
Tinh ndng d6 chinh xac cia dung dich I, :
I, + 2NaS;03 > 2Nal + NazS:06

2Ci2. V 12= CNa2s203. VNa2s203
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Tinh ham lugng vitamin C trong mau phan tich,tir d6 suy ra ham lwong vitamin C
trong mdi vién thom ban dau.
C.V=VixCp

Phuong trinh phan tng:
CeHsOs + 2H20 + 12 > GCeHeOs + 21" + 2H30"
Khéi luong mau thom duoc can 1a: m= 2g
M2 = Nvitamin ¢
Myitamin ¢ = N*M
Phan tram khdi luong vitamin C trong bot thom:

o i
% vitamin C = %* 100%

2.6. PHUONG PHAP XU LY SO LIEU

Céc thi nghiém duoc tién hanh 1am lip 3 lan. Gia tri dai dién duoc biéu thi dudi
dang gi4 tri trung binh va d6 léch chuan. Phan tich phuong sai mot chiéu (ANOVA) Vi
thir nghiém cua Turkey d3 dugc st dung dé kiém tra su khac biét & muc dang ké 5%

bang phan mém IBM SPSS Statistic 26.
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Chuwong 3. KET QUA VA THAO LUAN

3.1. PANH GIA CHAT LUQNG CUA NGUYEN LIEU DICH THOM

Bang 3.1. Két qua xac dinh thanh phan hda hoc caa thit va dich qua thom

TPC DPPH Vitamin C Do am
(mgGAE/gck) (mgTE/gck) (mg/100mL) (%)
Thit qua thom 28.6+0.001

Dich qua thom 85.7+0.47 6.7+0.66  26.3+0.0015 83.72+0.68

Ham luong vitamin C cua dich thom thap hon so véi thit thom nguyén liéu. Trong
qua trinh ép, loc, dich thom c6 thé tiép xtc vai khong khi véi su ¢6 mit caa ion Cu?,

Fe3* do d6 vitamin c6 thé bj ton that.

3.2. SU ANH HUONG CUA PHUONG PHAP CHIET XUAT VA TY LE HON
HQP MALTODEXTRIN PEN TINH CHAT CUA MAU BQT THOM
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Bang 3.2. Két qua xac dinh hiéu suat thu hdi (%), pH, 46 am cia bdt thom phdi tron véi cac ti 18 phéi tron maltodextrin khac nhau so

véi mau thi treong

Phwong phéap siy phun

Phwong phap sy thing hoa

Chi tiéu
M Mp20% Mp25% Mp30% Mt20% Mt25% Mt30%
Hiéu suat thu hdi
11.47 +0.21° 11.03 +0.15° 1.91 +£0.042 14.74 £ 0.42° 18.35 + 0.48¢ 20.49 £0.17¢
(%0)
Do 4m
8.84 +1.09¢ 3.60+0.13? 3.56 + 0.022 3.87 £0.262 6.11 +£0.34° 7.38 £0.15% 8.46 + 0.64%
(%0)
Py Brix 4.5 4.9 5 49 4.8 5 4.8
Do hoa tan 0.48 +0.01° 0.47 £ 0.02° 0.38 £0.01° 0.38 £0.01° 0.47 £0.01° 0.37£0.01° 0.32+£0.01°
pH 3.46 + 0.01° 4.20+0.01° 4.19+0.01° 4.23+0.01° 4.20+0.01° 4.20 +£0.01° 4.21 +0.01%°
Do Acid 0.45 + 0.006° 0.25 + 0.006° 0.2 £ 0.006? 0.2 £ 0.0062 0.25 + 0.006° 0.2 £ 0.0062 0.21 £0.012

Ghi cha: Trong cung mét hang, cac so trung binh theo sau bdi mot hodc nhitng chir cai giong nhau thi khéc biét khong ¢ y nghia thong ké ¢ mirc y nghia 0,05% bang phép thi HSD

M 1a mau control (mau thj truong)

Mp20% la mau bot siy phun véi 20% MD phéi tron
Mp25% la mau bot siy phun véi 25% MD phéi tron
Mp30% la mau bot siy phun véi 30% MD phéi tron
Mt20% la mAu bot sdy thing hoa véi 20% MD phdi tron
Mt25% la mAu bot sdy thing hoa vé6i 25% MD phdi tron
Mt30% la mAu bot sdy thing hoa véi 30% MD phdi tron
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3.2.1. Anh hwéng ciia phwong phap chiét xuat va ty 1¢ hdn hep Maltodextrin dén

hiéu suat thu hdi bgt thom

Tir bang 3.2 trén ta thiy rang phuong phép siy phun mau 20% MD c6 kha ning
thu hdi bot cao nhat (11.47%), trong d6 mau phdi tron 30% MD 1a thap nhat (1.91%).
Con dbi voi phuong phap sdy thing hoa thi 30% MD 13 mau phéi tron dat kha ning thu
hoi cao nhat (20.49%). Tir day ta nhin thay ro 1 ndng do chét kho sau khi phdi tron MD
cang nhiéu thi hiéu suat thu hoi chat kho cang giam. Néu ndng do chat kho cang thap
thi am cang cao, do d6 trong qua trinh siy 4m cang cao thi thoi gian tiép xtic giita nguyén
lidu v6i tac nhan sdy cang 16n, 1am ting toc do bay hoi 4am dan dén hiéu suat thu hoi
chat khé cang thap. Nguoc lai & phuong phép sdy thing hoa khi ting ham luong phbi

tron maltodextrin thi hiéu suét thu hdi ngay cang ting.

Mau c6 hiéu suat thu hdi chat khd cao nhat 1a 20% tng véi phuong phap say phun,

30% wng v6i phuong phap sy thing hoa.

3.2.2. Anh hwéng ciia phwong phap chiét xuit va ty 1& hdn hep Maltodextrin dén
do am
D6 am cua san pham sau sy lién quan dén nong do chat khd trong nguyén liéu.
Nong do chat kho trong nguyén lidu cang cao thi 4m cang thap. O cung diéu kién, néu
nguyén liéu c6 am cang thap thi do 4m cua san pham cang thap. Tuy nhién, d6 am cua
san pham sau sdy con phu thudc vao dién tich bé mat cua nguyén liéu tiép xic véi tac
nhan sdy. Két qua thuc nghiém trén bang 3.1 cho thay cac mau & phwong phap siy phun
déu co d6 Am < 4%, riéng mau sir dung phuong phap sdy thiang hoa cao nhat 12 8.46%
thap nhat 12 6.11% do luong nudc bo sung dé pha lodng nhiéu, va lugng MD phdi tron
nhiéu tao nén do nhét dang ké cho dich thom trude siy. Khi d, qua qua trinh sy, am
c6 thé bi giir lai, kho boc hoi cho nén do am bot thom cao. Do phuong phéap siy phun
st dung nhiét d6 cao va kha ning phan tan thanh phan tir bot toi wu hoa hon vi qua trinh
say duoc xay ra trong moi truong khép kin, bot tao ra dugc ¢ kich thuéc hat nho va
ddng nhat hon so véi phuong phap sy thang hoa. Khi ting nong d6 maltodextrin trong
qua trinh tron, nguoi ta thay d6 am caa bot giam. Piéu nay phl hop véi nghién ctu cia
Quek va dong nghiép (2007), ciing phat hién ra rang viéc bo sung thém maltodextrin

dan dén giam d6 am trong qué trinh say phun. Viéc bo sung maltodextrin vao nguyén
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licu thoé truéc khi sy phun 1am ting ham luong chat ran tong thé va giam sy bay
hoi nuéc, din dén do am trong bot thap hon. Piéu ndy ngu y rang cd thé dat dugc loai
bot co ¢ am thap hon bang cach tang ty 1é maltodextrin trong hdn hop. Tuy nhién, néu
ty 1& maltodextrin qua cao chat leong ciia san pham cd thé bi anh huéng tiéu cuc. Ngoai
ra, viéc giam do am ciing bi anh hudéng boi cac phuong phap siy phun, trong dé viéc
tang tbc 46 dong khi nén sé kich thudc caa hat trung binh bi anh huong (Nath & Satpathy,
1998). Chénh léch nhiét do 1on hon gitta méi truong sdy va cac hat dan dén toc do truyén
nhiét vao hat cao hon, tao da cho qua trinh loai bo d6 am. Téc d6 dong khi thip hon sé&
kéo dai thoi gian luu tra cua san pham trong budng khé din dén do am thap hon. Péi
v6i phuong phép sy thing hoa Do nudc dong bang trong vat liéu trudc khi say s& Gc
ché céc qua trinh hoa hoc, sinh hda va vi sinh gilp nang cao chit lugng san pham sau
say véi nguyén tic van hanh 1a qua trinh rat phuc tap va gom cac budc: Pong lanh san
pham; sdy so cip — say san pham & &p suat thap; sdy tha cip — sdy san pham dén d6 am
cudi cung, 1am kho trude sau d6 méi str dung may moc dé chuyén thanh bot nén dé bj

tac dong bai 4m do6 trong qué trinh chuyén ddi.

3.2.3. Anh hwéng ciia phwong phap chiét xuit va ty 1& hdn hep Maltodextrin dén
do Brix

Nhu két qua ta co6 do Brix c6 trong cac san pham bot tir mau ddi chimg dén hai

mau str dung hai phuong phap sy thi khdng c6 su khac biét 16n giao dong tir 4.5 dén 5

shaari va cong su (2017).

3.2.4. Anh hwéng ciia phwong phap chiét xuat va ty 1é hdn hop Maltodextrin dén

do hoa tan

Bang 3.2 Bang ching cho thay c6 sy giam dan veé ty 1¢é phan trim d6 hoa tan tir
mau d6i chang sang mau thém maltodextrin 30% cua hai phuong phap sy tuong (ng
la 48% va 38%,32%. Khi lwgng maltodextrin trong dung dich thom tang 1én thi d¢ hoa

tan cua bot thom sé giam.

Theo két qua ta co trong bang 3.2 thi do tan cua mau thudc dang chat dé tan trén

thi truong vi S> 0.1g la chat dé tan ma ddi véi mau bot dbi chitng va mau bot caa hai
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phuong phap sy thi S cta né dao dong tir 0.32 dén 0.48g vi thé ta két luan rang dua

theo két qua ta c6 cac mau bot thuoc dang chat dé tan.

Hién twong nay cé thé duoc giai thich 1a do sy tham gia cua maltodextrin vao viéc
hinh thanh lién két gitra maltodextrin va céc tinh thé hoa tan c6 trong dung dich thom
nhu sucrose, glucose, fructose, v.v. Lién két ndy bién ddi cac hop chat hoa tan nay thanh
cac don vi phan tir 16n hon, din dén hinh thanh d6 hoa tan cua ching giam. Do do, ti 1é
phdi tron maltodextrin trong hdn hop cang cao thi d¢ hoa tan cua n6 cang thap (Fongin
et al., 2019).

Két qua cua nghién ctru nay tuong tu voi két qua cua Cano-Chauca va cong su
(2005) (Cano-Chauca et al., 2005; Fongin et al., 2019), Thi nghiém cua chinh tac gia
cling cho thiy d¢ hoa tan giam khi ting ham lwong maltodextrin trong qua trinh siy
phun. Fongin va cong su (2019) (Fongin et al., 2019) Mt thi nghiém tuong tu da duoc
tién hanh trén cui xoai, xac nhan nhitng phat hién trude dé va két luan ring do hoa tan
cia bot xodi giam khi ti 1& phdi tron maltodextrin ting. Sy gia ting ham lwong
maltodextrin anh huéng dang ké (p 0,05) dén d6 hoa tan cua bot (Caliskan Kog & Dirim,
2013). Ty I€ tron cao hon lam giam kha nang hoa tan trong nudc cua bt (Mahendran,
2011b). Nam 2004, Abadio va cac ddng nghiép di tién hanh danh gia tac dong cua nong
d6 dextrin dén tinh chat vat ly caa bot thom. Phat hién cua ho cho thay rang viéc giam

lugng maltodextrin trong bot gidp cai thién kha nang hoa tan (Abadio et al., 2004).

Niam 2011, Mahendran d3 tién hanh dénh gia tac dong caa phuong phéap say kho
va ti 1é phdi tron maltodextrin dén céc tinh chat vat ly va cam quan cia nudc ép oi co
dac. Tac gia quan sét thay rang viéc thém 30% maltodextrin vao nudc ép 6i c6 do hoa
tan 12 95%. Tuy nhién, viéc tang lugng maltodextrin 1én 60% dan dén d6 hoa tan giam
xuéng con 86%. Nghién ctu nay phl hop vai nhiing phét hién cua Chauca tir nghién
ctiru ctia ho nim 2004, khi ho bao céo rang nong do chat 1am kho cao dan dén kha ning

hoa tan kém trong bot xoai (Cano-Chauca et al., 2004).
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3.2.5. Anh hwéng ciia phwong phap chiét xuat va ty 1¢ hdn hgp Maltodextrin dén
pH

Dua vao két qua trén Hinh 3.2, ¢d thé nhan thiy khdng c6 sy khac biét dang ké veé
d6 pH giita san pham trén thi truong va hai san pham dang bot duoc san xuat bang
phuong phap say phun va sy thiang hoa, cho thdy méi truong cé tinh axit. Khi so séanh
cac mau bot tir ca hai phwong phép sdy, co thé két luan rang khdng co su thay d6i dang
ké vé do pH gitra hau hét cac mau. Biéu nay phl hop vai nghién ciu cua Dattatreya va
cong su (2012) dua ra 1a san pham bot thom dao dong tir 3.551 dén 4.41 ddi chiéu voi
két qua cho ta thdy san pham bot thom sir dung hai phuong phép say c6 d6 pH giao dong
tir 4.19 dén 4.23 so voi mau thi trudng 3.46 thi cao hon nhung phu hop véi nghién cau

cua Dattatreya va cong su (2012).

3.2.6. Anh hwéng ciia phwong phap chiét xuit va ty 1& hdn hep Maltodextrin dén
do acid

Dua vao bang 3.2 cho ta thay d6 acid cua cac mau khéng trén léch nhiéu so voi

mau d6i chung. D4i voi hai phuong phéap sdy thi do acid giam dan theo ti 1& ting ham

lwgng maltodextrin véi 20% maltodextrin phdi tron tuwong wng véi d6 acid 0.25 giam

xuéng 0.2 va 0.21 twong ung véi 30% maltodextrin ¢ sy khac biét nhung khong dang

ké shaari va cong su (2017).

3.3. ANH HUONG CUA PHUONG PHAP CHIET XUAT VA Ti LE PHOI TRON
MALTODEXTRIN DEN SU THAY POl MAU SAC CUA BOT THOM

Theo bang 3.3, ¢6 su khac biét dang ké vé do chuyén mau cua cac mau bot thom
duoc tao ra bang cac cong thirc phdi tron maltodextrin khac nhau. Trong d6, mau huong
thom xay nhuyén dugc pha tron véi maltodextrin bang phuong phap say phun cho thay
su thay doi rd rét nhat khi chuyén tir mau vang sang (puree) sang mau vang nhat hon
(gid tri L* tang, gi4 tri a* ting). K&t cdu cua loai bot ndy tré nén dinh va von cuc so voi
cac mau thom dugc tron véi maltodextrin bang phuong phap say phun. Mau bot thom
pha tron véi maltodextrin bang phuong phap siy phun cho mau vang sang hon, it sam
mau hon, d6 min cao hon va it vén cuc hon. Mau Mp20% va Mp25% cé cam quan va

cau trac bot tt nhat.
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Bang 3.3. Hinh anh cia bt thom khi thay déi ti I8 phdi tron maltodextrin phdi trén

Mp20% Mp25% Mp30% M

Mt20% Mt30%

101.00

100.00

99.00
98.00
*, 97.00
96.00
95.00
94.00
93.00
M

Mp20%  Mp25% Mp30%  Mt20%  Mt25%  Mt30%

Néng d6 maltodextrin phdi trén

Hinh 3.1. Biéu d6 thé hién gia tri @9 dam - nhat trong bat thom phdi tron véi cac ti 1§

phéi tron maltodextrin khac nhau
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Mp20%  Mp25%  Mp30%  Mt20%  Mt25%  Mt30%
Noéng d6 maltodextrin phdi trén

Hinh 3.2. Biéu do thé hién gia tri mau xanh luc - dé trong bt thom phéi trén véi cac ti
[é phdi trén maltodextrin khac nhau

45.00
40.00
35.00
30.00
25.00

b*

20.00

15.00

10.00
o I [ 3

Mp20%  Mp25% Mp30% Mt20%  Mt25%  Mt30%
Néng dd maltodextrin phéi trén

Hinh 3.3. Biéu d6 thé hién gia tri mau xanh luc - vang trong bét thom phdi trén véi cac
ti 1& phdi trén maltodextrin khac nhau

Viéc tang gi4 tri L*, ting gia tri a* cho thay sy hinh thanh Ién cac hop chit sam

mau trong qué trinh sdy. Su bién d6i mau & bot thom bi anh huong chinh do nhiét do

cao cua qué trinh siy, mau bot thom tré nén sam hon do cac phan ung hda hoc gitta

duong va protein cé trong dich thom dan t&i cac phan ung héa nau hoic phan ung

Maillard (Potter & Hotchkiss, 2012). Hon nita, mau sam cta bot thom 13 do phan ung

ctua duong caramel co trong dich thom (Caparino et al., 2012b). Mau cang dam thi phan
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{rng cang manh. Piéu nay cho thay viéc thém maltodextrin vao dich thom trong viéc han
ché xay ra cac phan umg hoa nau nhu Maillard, caramel héa dan dén su khac biét dang
ké vé mau sac cua bot thom (Bang 3.3). Cang thém nhiéu maltodextrin vao hon hop thi
mau cang sang chu yéu do ban chét tring caa no. Do sang con xuat phat tir vai trd cua
né nhu mot 16p mang bao vé han ché sy phan huy cua céc thanh phan hoéa hoc khac

trong qua trinh say khé.

Qua trinh oxy hoa acid ascorbic tao ra cac hop chat cacbornyl khdng no, dan dén
hinh thanh cac hop chat mau nau (Clegg & Morton, 1965). Ngoai ra, nguyén gay ra hién
tugng hoa nau con 1a do cac enzyme nay tiép xUc véi oxy, acid chlorogenic duoc chuyén
hoa thanh o-quinon, dan dén phan wng véi cac hop chat polyphenol va hinh thanh cac
hop chat c6 mau sim (Oszmianski & Lee, 1990). Do dinh cua bot thom dugc nhan thay
c6 su khac biét gitra mau phdi tron sir dung phuong phap sy thing hoa va mau phdi
tron maltodextrin sir dung phuong phap sdy phun, cdc mau bot c6 phdi tron st dung
phuong phap sdy phun cho thdy bt 6 xu huéng min va it von cuc hon so véi mau con
lai. Hién tuong nay dugc cho 1a do cau trdc vi mé va su lién két cua né véi cac yéu tb
bén ngoai gay ra. Su c6 mit cua maltodextrin din dén sy hinh thanh cac Iép bén ngoai
cac bé mit cua cac hat vi tinh thé tir d6 lam giam luc lién két gitra ching va ngin ngira
su két dinh (Cano-Chauca et al., 2005; Fongin et al., 2019).

Hon nita, vin dé bam dinh cua bot dugc cho 1a do nhiét do chuyén hoa thay tinh
(Tg) cua duong c6 trong lwong phan tir thip nhu dudng sucrose, glucose va fructose
trong san pham (Bhandari et al., 1993). Nam 2004, tac gia Jaya va Das di dua
maltodextrin, glycerol monostearate va tricalcium phosphate vao nudc ép xoai trong qua
trinh sdy phun dé nghién ctru tac dong cua chiing dén chat luong bot xoai. Céc phét hién
chi ra rang nhitng chat phu gia nay gidp giam do dinh cua bot xoai va han ché kha ning
hap thu d6 am (Jaya & Das, 2004). Vao nhitng nam 1996, Schirmer va cong sy da tién
hanh nghién ciru danh gia kha nang san xuat bot chanh bang phuong phap say phun. Két
qua cho thay viéc bo sung maltodextrin & mirc 20% (5 DE) 12 t6i wu dé tao ra san pham

chat lugng cao (Schirmer et al., 1996).
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3.4. SU ANH HUONG CUA PHUONG PHAP CHIET SUAT VA Ti LE PHOI
TRON MALTODEXTRIN KHA NANG KHANG OXI HOA VA BAT GOC
TU DO CUA BOT MAU THOM
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Bang 3.4. Két qua xac dinh TPC, DPPH, Vitamin C cia bt thom phdi tron véi cac ti 1é phoi trén maltodextrin khac nhau so véi mau thi

trudng
Phwong phap siy phun Phuong phap siy thing hoa
Chi tiéu
M Mp20% Mp25% Mp30% Mt20% Mt25% Mt30%
TPC 21.16 + 0.46° 24.96 + 0.67° 28.62 + 0.40° 29.50 + 0.32° 36.57 + 0.33¢ 39.77 + 0.23¢ 42.64 +0.21°
DPPH 45.32 +0.06% 46.99 +0.11° 46.83 +0.08° 46.85+0.13° 51.47 +0.11° 50.39 +0.11¢ 48.40 + 0.15°

Vitamin C  0.1063 + 0.0015° 0.0775+0.0004"  0.0765+0.0026°  0.0702 +0.0011°  0.0606 + 0.0015* 0.0684 + 0.0011"  0.0660 + 0.0007"

Ghi cha: Trong cung mét hang, cac sé trung binh theo sau bai moét hoac nhitng chir cai giong nhau thi khac biét khong c6 y nghia thong k& & muc y nghia 0,05% bang phép thir HSD
M la miu control (mau thi trudng)

Mp20% la mau bot sy phun vai 20% MD phdi tron

Mp25% la mau bot sy phun véi 25% MD phdi tron

Mp30% la mau bot say phun vai 30% MD phdi tron

Mt20% la mau bot sdy thing hoa véi 20% MD phéi tron

Mt25% la mau bot sdy thing hoa vai 25% MD phéi tron

Mt30% la mau bot sdy thing hoa voi 30% MD phéi tron
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3.4.1. Ham lwgng polyphenol

Anh huong cua maltodextrin dén ham luong polyphenol duoc thé hién & bang 3.4.
Két qua chi ra rang qué trinh say phun c6 lam giam lwong polyphenol & mét muac do
nhat dinh va viéc b6 sung maltodextrin dan dén ham luong polyphenol ting 1én déng ké
S0 Vi mau ban dau, véi sy khac biét co ¥ nghia théng ké (p0,05). Khi ting ham luong
maltodextrin tir 20% 1&n 30%, ham lugng phenolic dat cao nhat & mtc 30% va thap nhat

& ca4c mau 6 b sung 25% maltodextrin.

Viéc giam ham luong polyphenol duoc cho 1a do sy ¢ nhiét do cao va tiép xdc
kéo dai, dan dén su suy giam cac thanh phan hoat tinh sinh hoc nhay cam véi nhiét bao
gom polyphenol (Chin et al., 2015). Fang va Bhanndari (2011) da chang minh ring
polyphenol trong qua thanh mai bi pha hay khi tiép xdc véi nhiét do cao (Fang &
Bhandari, 2011). Theo Demarchi va cong su (2013), viéc sdy khd nhanh & nhiét do cao
lam giam thoi gian tiép xtc, tir d6 giam thiéu sy phan hay cua cac hop chat phenolic
nhay cam vai nhiét (Demarchi et al., 2013). Nam 2020, Sarkar va cong su da thuc hién
nghién ctru vé sy thay doi thanh phan héa hoc va hoat tinh sinh hoc ciia xoai xay nhuyén
sau khi ap dung 4 k¥ thuat siy khac nhau: vi song (100W), dong kho (14 gior & -40°C dé
cap dong sau, tiép theo 1a dong kho) 20 gid & -20°C dudi &p suat 0,1 mBar), siy khong
khi néng (60°C véi tde do khong khi 1m/s trong 6 gio) va phoi nang (4 ngay lién tuc tir
8 gio sang dén 4 giod chiéu). Két qua cho thdy ham luong polyphenol giam theo thir tu:
say thiang hoa > sy bang 10 vi s6ng > siy bang khong khi néng > phoi nang. Sarkar
cling dua ra nhiing quan sat twong ty Vé viéc giam ham lugng polyphenol do nhiét do

cao va thoi gian siy kéo dai (Sarkar et al., 2020).

Bén canh do, cac enzyme nhu polyphenol oxidase (PPO) va peroxidase (POD)
trong thom la 2 enzyme cé vai tro quan trong trong cac phan tng héa nau ciing dugc

xem |a nguyén nhan gay ton that polyphenol (Toméas-Barberan & Espin, 2001).

Bang 3.3 chimg minh ham lugng polyphenol cia cac mau Mp20%, Mp25%,
Mp30%, Mt20%, Mt25% va Mt30% cao hon dang ké so voi mau déi ching. Diéu nay
cho thay rang viéc ting ti 1¢ phéi tron maltodextrin dan dén ting ham lugng phenolic vi

d6 bao phu cuia maltodextrin han ché su tiép xdc dién tich bé mat giira cac thanh phan
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hda hoc trong dung dich thom va oxy, tir @6 han ché cac phan (ng phan hay va
dan dén kha niang bao quan polyphenol cao hon (Osorio et al., 2011). Hon nira, Sy gia
taing ham luong polyphenol ciing c6 thé 1a do sy thoai héa mang té bao do enzyme va
nhiét do gay ra, giai phong polyphenol théng qua lién két cong hoa tri véi cac thanh
phan cau tric bén trong té bao(C. M. Renard et al., 2001; Wong, 2006). Theo mot nghién
ctru dugc thuc hién boi Renard va cac ddng nghiép trén nguyén liéu tdo vao nam 2001,
ngudi ta ciing két luan rang su gia ting ham luong polyphenol sau khi siy kho Ia két
qua cua viéc giai phong cac lien két polyphenol khoi mé bi hu hong bén trong nguyén
licu (C. M. G. C. Renard et al., 2001).

Viéc bd sung maltodextrin con 1am tang ham lwong chat khd trong mau (Abadio
et al., 2004; Grabowski et al., 2006; Tuyen et al., 2010), din dén lam giam ham lugng
am. Giam d6 am dan dén giam hoat d6 nu6c (aw) vi c6 méi twong quan chit ché gitta do
am va hoat d6 nu6c (aw) (Dorner, 2008). Khi hoat d6 nudc giam s& dan dén hoat dong
ctia enzyme ciing giam theo (Brennan & CHAMPHELL-PLATT, 1994). Do d6 cac mau
Mp20%, Mp25%, Mp30% it bi anh huéng boi enzyme hon khi so v&i mau sir dung
phuong phép siy thing hoa nén viéc gitr lai polyphenol ciing tét hon. Nam 2015, tac gia
Chong va Wong di dua ra két luan tuwong tu rang maltodextrin c6 kha ning gitt lai

polyphenol trong bot hdng xiém mét cach hiéu qua (Chong & Wong, 2017).

Tuy nhién, khi ti 18 phéi tron maltodextrin ting tir 20% 1én 25% thi ham luong
polyphenol giam, diéu nay c6 lién quan dén thoi gian say kéo dai. DBiéu nay la do trong
qué trinh sdy & nhiét d6 cao, thoi gian sdy ciing dong vai trd 13 thoi gian phan ung va
thoi gian sdy dai hon s& dan dén mirc 6 phan huy polyphenol cao hon (T.-V.-L. Nguyen
et al., 2020). Nhan dinh trén cho thay sy twong dong véi két qua thé hién ¢ bang 3.3 va
bang 3.4, ham lugng M20% c6 tdc d6 sdy thap nhat va thoi gian sdy dai nhat so véi cac
mau con lai.

Ngoai ra viéc ting ham lugng polyphenol con dugc cho la do qué trinh sdy & nhiét
d6 cao (150°C) c6 thé hinh thanh nén céc hop chat phenolic méi do sy trao doi qua lai
(khdng qua xdc tac enzyme) ciia cac tién chat phenolic ciing ¢ thé 1a nguyén nhan lam

tang ham lwong chat chéng oxy hda (Que et al., 2008).
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3.4.2. Kha ning chéng oxy hoéa

Tac dong ciia maltodextrin 1én hoat tinh chéng oxy héa duoc thé hién qua kha nang

loai bo céc gbc tuy do DPPH.

Khi ting ham lwgng maltodextrin tir mau dbi ching 18n 30% bing phuong phap
say phun khong c6 sy thay doi dang ké vé kha ning loai bo gc tw do DPPH. Nhin chung,
hoat tinh chdng oxy hoéa trong bot khong cao nhung & mitc 20% theo phuong phap siy
phun Van giit duoc hoat tinh chdng oxy hda cao nhat. Két qua cho thay tat ca cac mau
déu c6 ham luong chit chéng oxy hoa ting so vi mau ddi ching, nhung & mic Mt20%
va Mt25%, ham luong nay cao hon dang ké so véi cac mau khac. Khi ham luong
maltodextrin ting 1én thi hoat tinh chéng oxy hoa dugc giit lai giam di. Sy giam mirc d6
chéng oxy hoa duoc cho 1a do nhiét d6 siy cao va thoi gian say dai (Kerkhofs et al.,
2005; Miranda et al., 2009). Ngoai ra, ham lwong chit chéng oxy héa giam con 1a do sy
thay doi cau tric cua mot s6 hop chat. Sdy & nhiét do cao c6 thé anh huong dén ham
lwong vitamin C, nhu duoc quan st thy trong cac mau duoc siy & 90°C cho thay luong
vitamin C bi mét di cao nhit 12 khoang 98,2% (Vega-Gélvez et al., 2009). Nam 2012,
Dorta va nhém nghién ctu cua ho da tién hanh nghién ciu vo xoai duoc siy khd ¢ 70°C
bang tu sdy va két qua chi ra rang ham luong chat chdng oxy héa bi anh huong dang ké
boi nhiét do (Dorta et al., 2012b). Vao nim 2020, Fratianni va cac déng nghiép da thuc
hién mot nghién ctru vé s thay d6i ham luong carotenoid, hoat dong chéng oxy héa va
cac hop chat tao mui thom trong xoai thai 1at. Cac 14t xoai ¢6 duong kinh 30 + 0,25 mm
va do day 5 + 0,1 mm. Cac nha nghién ciru da sir dung may sy doi luu véi tée d6 khong
khi 2,1 m/s & nhiét d6 50, 60 va 70 °C cho dén khi 6 am dat xap xi + kg nuéc/kg chat
khé vai muc hoat do nuéc khoang 0.45 + 0.2. Két qua cho thay hoat tinh chong oxy hoa
chi duoc duy tri ¢ nhiét ¢6 50°C trong khi giam dang ké ¢ ca 60°C va 70°C. Dya trén
quan sat nay, cac tac gia ciing két luan rang nhiét do cao co tac dong nhat dinh dén ham
lugng chat chéng oxy héa hién dién (Fratianni et al., 2020b).

Mtc d6 phdi tron maltodextrin va thoi gian siy anh huong cé y nghia thong ké (p
<0,05) dén hoat dong thu géc DPPH cua bot. Nam 2013, 2 tac gia Caligkan Kog va
Dirim tién hanh danh gia anh huong cua cac diéu kién siy (nhiét do vao/ra: 160/80,
180/90, 200/100) va céc ti I& phdi tron maltodextrin (10, 15, 20, 25%) phdi tron khac

50



nhau 18n bot trai cdy son bang phuong phap say phun, két qua cho thay kha niang bat
gc tu do cua ti 1& phéi tron maltodextrin giam dan tir ti 16 phdi tron 25% (Caliskan Koc
& Dirim, 2013).

Viéc tiép xUc vai nhiét do cao kéo dai c6 tac dong bat loi dén cu trdc caa phenol,
dan dén su phan hay va téng hop thanh cac dang khac nhau (Chew et al., 2011). C6 thé
suy ra riang viéc bao phu maltodextrin s& han ché bé mat tiép xUc gitra cac thanh phan
hoa hoc trong dich thom va oxy, dan dén han ché cac phan ung phan hay (Osorio et al.,
2011), Do d6, 16 rang 1a ham luong chat chdng oxy héa cao hon dang ké & mirc Mt20%
va Mt25%. Hon nita, Bang 3.3 cho thay ham luong polyphenol & Mt25% duoc gitr lai
& murc cao hon so v&i cAc mau khac. Pay ciing c6 thé duogc coi 12 yéu té gop phan dat
dugc muc do chdng oxy héa cao hon & Mt20% va Mt25% khi so sanh véi cac mau khéc

do mét sé phenol ¢o dic tinh chdng oxy hoa.

Két qua mo ta trén Hinh 3.5 cho thidy ham lwong chat chéng oxy hoa trong cac
mau Mt20% va Mt25% cao hon dang ké so voi cac mau con lai. Viéc sir dung
maltodextrin 1am chat mang tao ra c&c hat c6 chu ky phan hay dai hon. Viéc ting ti 18
phdi tron maltodextrin duoc cho 12 1am giam hoat d6 nuée (Miao & Roos, 2004; Schebor
etal., 1999; Tonon et al., 2010b). Nguoc lai, mirc hoat d6 nudc cao hon cé thé 1am giam
hoat dong chéng oxy héa (Tonon et al., 2010a). Bang 3.2 cho thiy Mt20% va M25% la
hai mau c6 d6 4m twong ddi cao, c6 mbi twong quan chit ch& vai hoat do nuéc cua
ching (Dorner, 2008). Do d6, diéu ndy dan dén ham lugng chat chéng oxy héa trong

cac mau Mt20% va Mt25% cao hon so véi cac mau khac.

3.4.3. Vitamin C

Nong d6 chat kho cang thap thi ham luong 4m cang cao, thi thoi gian luu trong
budng sdy cang cao ma vitamin C dé bi oxy hoa khi tiép xtic voi khong khi & nhiét do
cao. Do d6 thoi gian tiép xtc voi khong khi cang 1au thi ham lugng vitamin C mat cang

nhiéu.

Tuy nhién, sy mét vitamin C trong qua trinh siy con phu thudc vao kich thudc ciia
hat nguyén liéu phan b trong budng sdy. Cac hat cang min thi dién tich tiép xtic cang

16m, ham lugng vitamin C bi mat cang nhi€u va ngugc lai.
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Do do, tir bang 3.4 ta thay khi cang pha lodng dich thom va luong MD bd sung
vao cang nhiéu thi hat siy tao thanh cang min, dan dén ham lugng vitamin C cang giam.
Ngoai ra ciing nhan thdy & clng néng do chat khd sau pha lodng 1a 8%, ham luong
vitamin C & mau 20% (0.077mg%) cao hon 30% (0.07mg%) ddi véi phuong phap sy
phun c6 y nghia khac biét nhung so vai mau 20% (0.060mg%) thap hon 30%(0.066mg%)
lai khong c6 ¥ nghia khac biét vé mat thong ké.
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KET LUAN VA KIEN NGHI
1. Kétluan

Dya vao nghién ctu trén, ta két luan rang say phun 1a phuong phap sy hiéu qua
nhat. Bdi véi phuong phap say thiang hoa c6 vu diém vé hiéu suat thu héi, ham luong
polyphenol va kha niang chdng oxy héa cao hon phuong phép say phun. Nhung phuong
phap sdy phun thé hién duoc su toi wu vé am do co trong bot thom va tao diéu kién thuan
loi cho viéc bao quan lau dai. Bén canh d6, phuong phap sdy phun con giit duoc ham
lwong vitamin C nhiéu hon va c6 thoi gian sdy ngin hon nhiéu lan déi véi phuong phép
say thang hoa. Thém vao d6, phuong phap siy phun khdng nhiing tiét kiem dugc ngudn
niang luong ma con dat nhirng két qua twong dong vé cac chi tiéu nhu 1a pH, do acid, do
hoa tan va d6 brix. Phuong phap siy thing hoa ton rat nhiéu thoi gian va ning luong
nhung dem lai két qua vé cac gia tri nghién ciu khdng khac biét dang ké so véi phuong
phap sdy phun. Ti I¢ phéi tron Maltodextrin ting 1én cho thay khong c6 sy thay doi rd
rét trong cac chi tiéu duoc nghién cau cho nén phdi tron Maltodextrin 20% 1a su lua
chon phu hop vé mit tiét kiém nguyén liéu. Su két hop gitra phuong phéap sy phun véi
ti 1& phéi tron Maltodextrin 20% dem lai lgi ich vé mic kinh té va dat chat luong téi wu
nhat va htra hen s& wng dung hiéu qua trong nganh cdng nghé thuc pham nhu 13 ché bién

banh keo hay ché bién cac san pham khac tir thit.
2. Kién nghi
Nghién ctu thoi gian, diéu kién bao quan san pham bot thom khac nhau.

Ung dung bét thom lam ngudn nguyén li¢u dé phat trién san pham thuc pham mai

trong nganh cdng nghé thuc pham

Ung dung bot thom trong ché bién thit gidp thit mém.
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