TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP ISSN 2588-1256 Tap 6(3)-2022: 3253-3263

ANH HUONG CUA NONG PQ CaClz, NHIET PQ SAY VA THOI GIAN SAY
PEN CHAT LUQNG BOT Ol SAY LANH

Nguyén Thy, Pan Huyén", Nguyén Thi Thity Tién, Tran Bio Khanh,

Hoang Thi Cam Nhung, Lé Thi Khanh Ly, Dwong Gia Tué, Nguyén Thi CAm Vin,

Hoang Thi Thuy Dwong

Truong Dai hoc Nong Lam, Dai hoc Hué

*Tac gia lién hé: nguyenthydanhuyen@huaf.edu.vn

Nhdn bai: 10/11/2021  Hoan thanh phdn bién: 25/12/2021  Chdp nhdn bai: 17/01/2022

TOM TAT

Nghién ctru nay nham khao sat anh huong cua ndng do CaCly trong nudc ngam trude khi say,
nhiét 6 say va thoi gian say dén chat lugng bot 6i siy lanh dua trén cac chi ti€u ve do a 4m, mau sic,
ham lugng vitamin C va chat luong cam quan cua san phim béng may sdy bom nhiét. Oi nguyén liéu
duoc cét 1at khoang 0,15 cm, xu ly voi CaCl, nong d6 2, 3,4 va 5% (dcn chtng 0%) dé han ché sy mét
mau va giam d§ nhét cua oi trong qua trinh say, sau d6 duoc dua di say lanh va nghién min dé tao san
pham bot 6i. Két qua cho thay CaCl, ndng do 4% gitp mau sic clia san pham sang hon, chat lugng cam
quan cao hon. Anh hudng cua nhiét d6 dén chat lugng bot 6i siy lanh duoc khao sat & cac mbe nhiét do
45, 50, 55 va 60°C. Anh huéng ciia thoi gian sdy duoc khao sat cach 2 gio mdi 1an dbi véi do am ké tir
khi bit dau say va ¢ 16, 18 va 20 gid sau khi siy ddi véi chi tiéu vitamin C va cam quan. Oi say & 50°C
trong 18 gio cho d6 am 11,73% (< 13%), ham lugng vitamin C 1a 156 mg, tinh chit cam quan ciia bot
61 & muc “thich” va “rat thich” trén thang 9 diém.
Tir khéa: Oi, Bot 6i, CaCly, Tién xir Iy, Sy trai cay
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ABSTRACT

This study aimed to investigate the effects of CaCl, concentration of soaking water before drying,
drying temperature and drying time on the quality of dried guava pulp based on moisture content, color,
vitamin C content and sensory quality using a heat pump dryer. Guava was sliced at approximate 0.15
cm thickness, treated with CaCl, concentrations of 2, 3, 4% and 5% (control 0%) to limit the color loss
and reduce the viscosity of guava during drying, then dried and finely ground to produce guava powder.
The results showed that the concentration of CaCl, 4% brought to a brighter color and higher sensory
quality of the product. The effect of temperature on the quality of dried guava powder was investigated
at the temperature of 45, 50, 55 and 60°C. The effect of drying time was investigated every 2 hours on
moisture content from the beginning of drying and at 16, 18 and 20 hours after drying on vitamin C and
sensory properties. The results indicated that guava dried at 50°C for 18 hours gave moisture of 11.73%
(< 13%), vitamin C content was 156 mg, sensory properties of guava powder were at "like moderately"
and "like very much".
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1. MO PAU

Moi loai trai cAy thuong khong duge
thu hoach lién tyc trong ndm ma chi c6 mot
s thoi diém thu hoach nhét dinh. Gia trai
cdy thuong thap vao chinh vy va cao gp
nhiéu 1an ¢ thoi diém trai vu. D& dam bao
dap ng ngudn cung trai ciy phuc vu cho
nhu cau sir dung va ché bién, trai cdy thuong
duogc ché bién thanh nhiéu dang san ph?im
khac nhau nhu séy kho, dong hop, [am mut,
ché bién thanh san pham dang bot... Trai
cdy sdy kho va tao thanh dang bot 1a dang
san pham vira c6 thé bao quan 1au so véi san
pham tuoi, vira 1 mot ban thanh pham dap
g nhu cau ché bién mot sé san pham khac
nhu nudce trai cdy, kem, mut... Séy la mot
phuong phép bao quan phd bién va tiét kiém
dbi v6i cac nude trong nhiéu trai cay, dic
biét 1a vao chinh vu khi trai cay tuoi khong
duoc tiéu thu hét. Chat lugng cua san phém
sdy dua trén nhidu ddc tinh khac nhau tly
thudc vao tng dung cu thé (Lim va Khoo,
1990), thuong gdm cac chi tiéu nhur d6 4m
cudi, kha ning hoa tan, kha ning phan tan
va ham lugng vitamin C con lai trong sén
pham (Patil va cs., 2014).

Oi c6 tén khoa hoc la Psidium
guajava, thuoc ho Myrtaceae, 1a mot loai
trai cdy duoc trong & cac ving nhiét déi
hodc can nhiét d6i. Theo Nunes va cs.
(2016), qua 6i rat giau chat xo, licopen, cic
hop chét phenolic va vitamin C. O dang
tuoi, 0i 1a mot loai trai cay thom ngon véi
ham lugng vitamin C cao hon so vdi ho
cam, quyt (Chetan va cs., 2001). Thong
thuong, 6i 1a mot loai trai cdy theo mua vu
va chu yéu duogc ti€u thy ¢ dang tuoi. Hién
nay, cac san pham 6i da qua ché bién dugc
thuong mai khong nhiéu nhu mét s loai trai
cay khac. Cac san pham dugc ché bién tir 6i
g6m 6i cat 1at dong hop, nude 6i c¢o ddc, murt
61, thach 6i, mut 6i nhuy@n... (Patil va cs.,
2014).
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Céac phuong phéap sdy san pham bot
61 thuong str dung 13 sdy phun, siy dong
kho, sdy ddi luu, sdy ham (Chetan va cs.,
2001; Rahel va cs., 2015; Nunes va cs.,
2016). Cac phuong phap sdy kho thong
thuong nhu phoi ning, sy d6i luu khong
gitt dugc gia tri dinh dudng va gia tri cdm
quan ctia san pham. Say phun hoic siy dong
kho cho chét luong 6i tot nhung chi phi cao
(Tan Va cs., 2020). Say ham cho chét luong
61 sau sy & mirc chip nhan dugc nhung larn
giam dang ké ham luong vitamin C trong di
(Nunes va cs., 2016). Trong khi d6, sdy bom
nhiét (sdy lanh) 1a mot phuong phap c6 thé
luwu gitr dugce tdt cac tinh chét can thiét cua
san pham do qua trinh sdy duogc thuc hién ¢
nhiét d6 thap (V4 Vin Qubc Bao va Nguyén
Vin Toan, 2017). Sy lanh dugc cho la
phuong phép sdy giup cai thién mau sic,
duy tri tot lugng polyphenol cung nhu cac
chat bay hoi khac ciia mot sb loai rau mui
(Calin-Sanchez va cs., 2020). Say lanh dugc
st dung rong rai trong cong nghiép thuc
pham do phwong phép nay tiéu thu it ning
lwong, hao hut chat lwong thip nhit, hiéu
qua str dung nhiét cao va hiéu suit sy cao.
Séy lanh tiét kiém duoc nang luong dua vao
nguyén tic chu trinh Carnot thuan nghich
(chu trinh lanh), né cé thé phuc hoi nang
luong tir khi thai va kiém soat doc 1ap nhiét
d6 va d6 am cua khong khi (Salehi, 2021).
Méy say lanh (sdy bom nhiét) dugc ciu tao
tir ndm bd phan chinh bao gdm may nén,
binh ngung, dan bay hoi, van tiét luu va
méay sdy. Khong khi siy dau vao di qua
budng may siy va lay am tir san pham thuc
pham. Khong khi 4m tir may sy di qua dan
bay hoi ctia may sdy bom nhiét, hoat dong
nhu mot chat hit am. Trong qua trinh hat
am tai hé thong thiét bi bay hoi, khong khi
dau tién 1am ngudi hop 1y dén diém swong
ctia nd. Hon nira, lam mat dan dén nude
dugc ngung tu tir khong khi. Nhiét an cua
qua trinh hda hoi sau d6 duoc hip thu bai
thiét bj bay hoi dé lam s6i chit lam lanh.
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Nhiét thu hoi duoc “bom” dén binh ngung.
Khéng khi dugc lam mét va hut am sau do
dugc hap thu nhiét ¢ binh ngung dé gia
nhiét hop 1y dén nhiét d6 mong mudn. Hiéu
sudt ciia may say lanh va hoat dong khong
gy 6 nhiém dén tir cac mach chat 1am lanh
khong khi khép kin va tir kha nang thu hoi
hoan toan nhiét tiém 4n ctia khong khi 4m
khi né ra thoat ra khoi budng siy. Nhiét do
sdy ctia may sy bom nhiét dao dong trong
khoang 40 - 65°C (Salehi, 2021).

Céc loai qua thudng dugc sdy lanh
bao gdom tao, chudi, nho, tao Tau, kiwi, dura.
Tao sdy lanh c6 mau sic va ham luong
vitamin C, cac thong sé chét luong tong thé
cao hon cic phuong phap khac. Hé thong
sdy lanh 1am giam dang ké ty 1 co rut cia
t40 Tau cat 1at va cai thién chat lugng cam
quan cua lat tao (Salehi, 2021). Oi cit lat da
dugc xir Iy bang CaCl, 2,7% c6 tac dung tét
trong vi€c ngan ngura sy héa néu, duy tri do
clmg va cac dic tinh cam quan cua lat 6i
trong qua trinh bao quan (Raheem va cs.,
2013). Trong nghién ctu cia Rahel va cs.
(2015), qua 6i duoc ngam trong dung dich
canxi clorua & nong d6 3 va 4,5% va dung
dich calcium propionate néng do 0,4%,
0,8% va mau doi chimg khong xur 1y, trong
15 phat, 1am kho trong 30 phut. Sau 32 ngay
dbi v6i miu c6 xir 1y va 24 ngay ddi véi mau
dbi ching, 6i duoc nghién va dem di sdy
phun. Két qua cho thdy qua 6i duoc xt ly
v6i CaCly ndng do 3% gitp gitt duge do
cirg cua no so voi cac cong thirc khac. Bot
61 duoc 1am tir 6i dd qua xtr Iy CaCl, nong
dd 3% co tinh chit cam quan téng thé vé cdu
trac, huong vi va mau séc tot nhat (Rahel va
cs., 2015).

Dbi voi qua 6i, viée siy thanh dang
bot vai tinh chat luu bién t6t 1a mot trong
nhiing phuong phéap ché bién va bao quan
hiéu qua nham kéo dai thoi gian sir dung ctia
6i (Rahel va cs., 2015). Tuy nhién, viéc ap
dung phuong phap sy lanh ddi v6i 6i hau
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nhu chua dugc 4p dung rong rai. Bot di ¢co
thé duoc st dung trong viéc chuan bi céc
loai thirc uéng va sita lac (Rahel va cs.,
2015). Tuy nhién, cac nghién ctru vé ché
bién bot 6i bang phuong phép siy lanh van
chua dugc cong bd rong rai. Do d6, muc
dich ctia nghién ctu nay la xac dinh cac
thong s cong nghé cua qué trinh sdy lanh
dé tao nén san phﬁm bot 6i dam bao chét
lugng. Nghién ctru nay tdp trung khao sat
anh huéng cua phwong phap xir 1y i voi
dung dich CaCl, va cac théng sb cia qua
trinh sdy lanh dén chit luong bot 6i thong
qua cic chi tiéu chit lugng bao gdm vitamin
C, hoat tinh khang oxi hoa, mau sic, tinh
chat cam quan cua san pham bot 6i. Nhing
thong tin nghién ciru niy co6 thé c¢6 ¥ nghia
cho viéc san xuét thuong mai bot di va cac
loai rau qua khac dé dat dugc dic tinh 1y hoa
mong mudn.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit li¢u

Oi nguyén ligu 1a giébng 6i Bom
(Psidium guajava L.) dugc trong tai xa
Huong Xuén, thi xa Huong Tra, tinh Thira
Thién Hué. Chon 6i ¢6 mau xanh sang, vi
ngot, it chat, khong bi ton thuong co hoc va
sau bénh, khdi lwong qua 6i tir 150 - 250
g/qua.
2.2. Noi dung

Xac dinh nong do CaCly, nhiét do siy
va thoi gian sdy lanh dé tao nén san pham
bot bi c6 chit luong tét.
2.3. Phuwong phap
2.3.1. Phurong phdp bé tri thi nghiém

Tir nguyén liéu qua 6i tuoi, thu bot i
theo quy trinh sau:

Qua 6i— Iya chon —=» so ché —»
cét l1at & ngam mubi —» sdy —» nghién
min —» bot bi.
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Lua chon qua di tuoi khong bi sau,
hong duoc rira sach, cit bo dau va cuéng sau
do6 cat lat chiéu day lat 6i khoang 0,15 cm.
Céc thi nghiém xac dinh anh huéng cia cac
yéu to nghién ctru dén chat luong bot oi
dugc thuc hién tuén tu thay doi tung yéu td,
cac yéu td con lai s& duoc cb dinh. Oi duoc
xtt Iy v6i dung dich mudi CaCl, theo
phuong phap ctia Rahel va cs. (2015) véi
thoi gian ngdm dugc didu chinh. Oi dugc
ngam trong CaCl, ndng d6 0 (dbi ching), 2,
3,4 va 5% trong 5 phut, 1am rao & diéu kién
thuong 30 phut va dua di sdy (nhiét d6 sdy
50°C, thoi gian sdy 17 gid, d6 4m bot 6i sau
khi sdy < 13%). Khdi lwong 6i nguyén liéu
sir dung cho mdi cong thirc thi nghiém 1a 2
kg. Cac thi nghiém dugc thyuc hién lap lai 3
lan.

Khao sat anh huong ctia nhiét do sdy
theo cac mdc 45, 50, 55 va 60°C, cb dinh
thoi gian sdy 17 gio. Sau khi x4c dinh dugc
nhiét d6 sdy, thoi gian sy dugc khao sat tir
0 dén 20 gio véi bude nhay 1a 2 gio. Oi duoc
sdy bang may say lanh (Model K187.1812,
san xuat boi hang Kingtech, Viét Nam, ning
sudt 12 L/gid). Oi sau khi say dugc nghién
min, bdo quan trong tii zip bac c6 goi hut
am nham han ché sy tiép xtc v6i khong khi
va tranh bi hat 4m tro lai. Céc yéu td anh
hudng dén chit luong bot 6i duge xac dinh
dua trén cac chi tiéu chat lugng gdm: ham
lugng vitamin C, mau sdc, o Am va chat
lugng cam quan (mau, mui, vi) ciia san
pham.

2.3.2. Phwong phap phan tich

D6 4m duoc xac dinh bang phuong
phap sdy dén khéi luong khong doi theo
TCVN 4415:1987. Say mau dén khéi luong
khong ddi, can khdi luong ctia mau trude va
sau khi sdy. Su chénh 1éch khéi lugng mau
trude va sau khi sdy 1a lvong 4m da bay hoi.

Do mau sic qua 6i: do mau bang thiét
bi do mau cam tay (Model NF 330, Nhat).
Céc thong sb do duoc gdm L (thé hién do
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sang ctia mau voi gia tri 0 = den, 100 =
trang), a (gia tri (+): do, gia tri (-): mau
xanh dam) va b (gié tri (+): mau vang, gia
tri (-): xanh 1a cdy) v6i bang mau nén tiéu
chuan ctia may 1a mau tring v6i L = 94,27,
a=-0,56,b=4,09.

Ham lugng vitamin C dugc xac dinh
bang phuong phap chuan do idt. Nguyén
tac: vitamin C c6 thé khir dung dich i 6t, dwa
vao lugng i6t bi khir boi vitamin C ¢ trong
mau tim dugc ham lugng vitamin C (Lé Thi
Mui, 2009).

Xéc dinh ham luong acid tong theo
phuong phap chuan d6 biang NaOH 0,IN
(Lé Thi Mui, 2009).

Xac dinh ham lugng duong theo
phuong phap Bertrand. Nguyén tic: dwa
trén co so trong moi truong kiém, céac
duong khir co thé dé dang khir Cu?* thanh
Cu*, két tiia Cu20 ¢6 mau do gach, qua d6
tinh dugc lugng monosaccharide (L& Thi
Mui, 2009).

Xac dinh ham lugng cellulose dua
trén nguyén tic: thiry phan cac chat hitw co
khong phai cellulose bang acid va kiém,
phan con lai 12 cellulose thé duge dinh phan
bang phuong phap khi lugng (Lé Thi Mui,
2009).

Ham luong chat kho hoa tan dugc
xac dinh bang khuc xa ké theo TCVN
4414:1987. Nghién min 5 g 6i, vét 14y dich,
loc qua gidy loc va ddng nhit miu bing
thiét bi Vortex. Tong chét kho hoa tan duoc
do tir cing mot mau bang cach nhé vai giot
dich 4i vao lang kinh cua khic xa ké dién tu
(ATAGO PAL - 1, Nhat Ban).

Chat lugng cam quan gom céc chi
tiéu: mau sic, mui, vi dugc theo xac dinh
theo phuong phap cho diém thi hiéu véi
thang diém 9 (1: cuc ky khong thich; 2: rat
khong thich; 3: khong thich; 4: twong ddi
khong thich; 5: khdng thich khéng ghét; 6:
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tuong dbi thich; 7: thich; 8: rat thich; 9: cuc 3.1. Két qua xac dinh mét s6 thanh phan

ky thich) (Ha Duyén Tu, 2010). hoa hoc ctia qua oi

2.3.3. Phurong phdp xir Iy s6 liéu Chat lugng nguyén liéu ban dau anh
Su khéc nhau giita cac gia tri két qua huong 16n dén chét lugng thanh pham. Dg

trong thi nghiém duoc xir Iy bang phén tich do, trong nghién ctru ndy, cac chi tiéu vé

phuong sai ANOVA, p < 0,05, sit dung thanh phan hoa, 1y ctia qua 6i da dugc phan

phan mém SPSS 20. tich va trinh bay trong Bang 1.
3. KET QUA VA THAO LUAN

Bing 1. Mot s6 thanh phan hoa hoc cua qua 0i

Thanh phan Don vi (theo tong khdi luong 6i) Ham lugng
Ham lugng nudc % 85,27 £ 0,41
Ham lgqng duong % 10,40 £ 0,10
Acid tong (acid citric) % 0,043 + 0,001
Vitamin C mg/ 100 g 293 +£0,01
Cellulose % 3,10+0,01
k3t kho hoa tan °Bx 11,20+ 0,05
Ham luong nuéc trong qua 6i nguyén 3.2. Anh huéng ciia nong d9 CaCl, dén
liéu kha cao, 1én dén 85,27%. Tong chat kho chit lrgng bot di
hoa tan cta 6i chiém 11,20%. So v6i cong Viée xir 1y di cét 1at bing dung dich
bo cua Adrees va cs. (2010), loai 61 nay c6 CaCl, gitip 1am gidm hién twong sim mau
ham luong ‘du(‘)rng va vitamin C cao hon véi cta nguyén liéu trong qué trinh sdy va bot
céc gia tri 1an luot 1a 10,40% va 293 mg/100 6i thanh pham nho vao kha nang lam giam
g Trong khi d6, ham luong acid tong tinh hoat tinh polyphenoloxydase. Dong thdi, no
theo acid citric 1a 0,043%, thap hon nhiéu con ¢6 tac dung 1am gidm nhét trén bé mat
SO Véli cong .bﬁ cua Ad.rees va cs. (2010). 14t 6i, tao diéu kién thuan tién cho qué trinh
Ngoai ra, 61 nguyén ligu con chira m_Qt siy (Rahel va cs., 2015). Viéc chon dugc
lugng dang ké chat xo (3,1%). Sw khac bigt nong do CaCl, thich hop gitip bot 6i giir
nay €o th? la do S‘.I.khac nhau vé giong oi, dugc dinh dudng va c6 chit lugng cam quan
vé diéu kién ty nhién ciing nhu’canh tac. tét. Anh huéng ctia ndng do CaCl, dén chat
Ham 1ugnquu’(‘mg cao va acid thap s€ giup lugng duoc xac dinh dya trén cac chi tiéu
cho san pham che bién tir nguyén liéu nay gdm: mau sic cta bot 6i, ham lugng vitamin
6 vi ngot hai hoa, it chua, ddm bdo cho san C va danh gid cam quan.
pham bot Oi cd tinh chat cam quan O 3, ;14 p6no cua néng dé CaCly dén
Chinh vi vay, loai 0i nay co thé sur dung lam e
AT ) N mau sdc cua bot oi
nguyén liéu dé ché bién thanh cac san pham
khac nhau.
Bdng 2. Mau sic cta bot 61 khi xir Iy v6i cac ndng dd CaCl, khac nhau
Nong d6 CaCl, (%) L* a* b*
0 76,817 2,86% 25,949
2 78,87° 2,632 18,822
3 78,90° 3,65° 21,940
4 79,36° 4,18° 23,66°
5 80,15° 4,51° 25,924
1g binh trong mét ct c6 cdc chik s6 khdc nhau thé hién sy khac nhau cé nghia (p < 0,05).
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Céc gia tri thé hién mau sac L, a, b ty
1€ thuan voi n6ng dd CaCly, nghia la khi
ngam 6i trong dung dich CaCl, voi néng do
cang cao s& 1am mau bot i cang sang. Mic
du gi tri L ting dan theo su ting ctia ndng
do6 CaCl, va dat gia tri cao nhit & 5%
(80,15) nhung sy sai khac lai khong cé
nghia & cac nong do CaCl, tir 2% dén 5%.
Nong d6 CaCl, xir Iy cang cao thi gia tri b
cang 16n ddng nghia v6i mau sic cua bot 6i
cang thién vé mau vang. Két qua nghién ciru
ctia Rahel va cs. (2015) ciing cho thiy ndng
d6 CacCl; cao sé cho gia tri Hue 16n hon va
sdc do ctia cac mau 6i cling & mirc d6 vang
nhat.

3.2.2. Anh huong cia nong dé CaCly dén
ham luong vitamin C cia bot i

Ham luong vitamin C trong san pham
ty 18 nghich voi ndng d6 CaCl, trong dich
xtr Iy nguyén liéu (Hinh 1). Diéu nay chimg

Ham lugng vitamin C (mg/100 g)

180 1
163°

t6 ndng do CaCl, cang cao thi lugng vitamin
C hoa tan vao dich ngam cang lon (Babalola
va cs., 2010). Vitamin C trong bot i cao
nhat (163 mg/100 g) khi nguyén liéu duoc
xtr 1y bang nudc khong bd sung mudi va
thap nhat (143 mg/ 100 g) khi nong d6 mudi
la 5%. Tuy nhién, ham lugng vitamin C
trong 4 mau xur 1y tir 0 &én 4% CaCl, khong
sai khac co y nghia thong ké, chi c6 mau xir
ly 5% CaCl, mdi sai khac c6 y nghia véi cac
mau con lai.

Nhin chung, khi ngdm 6i cat lat
trong nudc, ham lugng vitamin C s€ bi giam
do bi hoa tan trong nudc. Hon thé nita, v6i
nude co bd sung CaCly, ham luong vitamin
C bi mat mat nhiéu hon. Diéu nay co thé Ia
do su c6 mat cia mudi tao ra ap suét thAm
thau trong dung dich ngam lam dich chat
trong di thoat ra nhiéu, kéo theo sy mat mat
16n hon cta vitamin C.

170 - 160 X
157 1550
160 -
150 + 1432
140 .
130
0 2 3 4 5

Nong d¢ CaCl, (%)

Hinh 1. Anh hudng ctia ndng d6 CaCl, dén ham lugng vitamin C ctia bot 6i
Trung binh o cdc cdt c6 cac chir so khdc nhau thé hién sy khac nhau cé nghia (p <0,05).

3.2.3. Anh hwéng nong do CaCl, dén chat
lirong cam quan ciia bot i

Bdng 3. Anh huéng cua ndng do CaCl, dén chét lwong cam quan bot i

Nong do CaCl, (%) Mau séc Mui Vi
0 6,65 6,922 6,23
2 6,75 6,802 5,852
3 6,92 6,842 6,54°
4 7,38° 6,872 6,77¢
5 7,05 6,772 6,310
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Bang 3 cho thay, viéc xir Iy nguyén
liéu bang CaCl, khdng anh huong dén mui
cua san pham va bot 6i ¢6 gia tri cam quan
vé mau va vi tét nhat khi nguyén liéu duoc
xir ly bang dung dich CaCl; 4%. Biém cam
quan vé mau va vi caa san pham giam so
V6i bot 6i xir Iy CaCl, 4% khi ting nong do
CaCl, xir Iy 1én 5%. Diéu nay c6 thé do ham
lugng CaCl, ton du trong san pham, 1am anh
huong dén mui vi, dac biét 1a vi dang lién
quan dén mubi goc CI- (Udomkun va cs.,
2014).

Két hop phan tich cac két qua khao
sat ¢ trén, co thé thay rang 4% la nong do
CaCl, thich hop dé xir Iy nguyén liéu vi san
pham bot 6i thu dugc cd cam quan tét nhat
va ham luong vitamin C con lai cao nhat.
Do d6, 4% CaCl, dugc chon lam nong do
phi hop dé xir ly 6i cit 1at trude khi sy.

3.3. Anh huéng cia nhiét d9 siy dén chat
luwong bot 6i
3.3.1. Anh huong cua nhiét do scfy dén do
am ciia bot 6i

Nhiét do séy anh huong truc tiép dén
hiéu suat say va chat lugng clia san pham.
Nhiét d6 sdy phu hop s& cho san pham c6
cam quan tot va gia tri dinh dudng cao. Do
4m cua san phim cao nhét (14,07%) khi
nhiét d6 siy & 45°C va thip nhét (9,23%)
khi sdy ¢ nhiét d6 60°C sau 17 gid sdy. Diéu
nay la do nhiét do sdy cang cao thi kha ning
truyén nhiét cta tac nhin sy cang cao lam
4m boc hoi nhanh hon. Dbi voi tinh bét,
theo TCVN 10546:2014, san pham ché bién
tir tinh bot can dat 46 4m <13% (TCVN
10546:2014). Nhu vay, sau 17 gio sdy, véi
nhiét do sy 50°C trd 1én, do 4m cua san
pham déu dat dudi 13%. Bé dam bao hiéu
qua kinh té, chiing t6i chon 50°C 14 nhiét d6
phu hop dé sdy 6i.

D6 4m f%)
6 -
14,074
14 1 12,83¢
12 1 10,36°
10 - . 9,23
8 .
Nh1¢t do sy (°C)

Hinh 2. Anh huéng ctia nhiét do sdy dén do am cua bot 6i
Trung binh & cdc cét c6 cac chir so khac nhau thé hién sy khdac nhau cé nghia (p < 0,05).
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3.3.2. Anh huong ciia nhiét dg sdy dén ham
luong vitamin C cua bot 6i

Ham luong
vitamin C (mg/100 g)
170 - 158bc 162¢
160 1 1500
150 1 mh
1362
140 - .
130 ~ l
120
45 50 55 60
Nhiét do sdy (°C)

Hinh 3. Anh hudng cta nhiét do séy dén ham luong vitamin C cua bt oi

" ung binh & cdc cét c6 cdc chir s6 khdc nhau thé hién sw khdc nhau cé nghia (p < 0,05).

Viéc lua chon nhiét do séy khong chi
dua vao kha nang lam bay hoi nudc ma con
phai cha y dén viéc bao ton cac thanh phin
t6t trong san pham. Doi voi 61, mot loai qua
cung cap nhiéu vitamin C cho nguoi st
dung, thi viéc giir lai thanh phﬁn dinh dudng
nay la mot tiéu chi quan trong trong viéc lua
chon ché do séy. Vitamin C rat nhay cam
véi nhiét dd nén dua vao ham luong cua nod
c6 thé danh gia dugc cac thanh phan dinh
dudng khac. Néu vitamin C duogc bao toan
t6t trong qua trinh sdy kho thi cac chat dinh
dudng khac ciing ¢6 thé dugc bao toan (Lee
va cs., 2018).

C6 thé thiy, ham lugng vitamin C
cao nhit trong miu 6i siy ¢ 55°C (162
mg/100 g) va thap nhat & mau 6i siy ¢ nhiét
do 60°C (136 mg/100 g). Ham Ilugng

vitamin C khi sdy 6i ¢ nhiét 6 50°C 12 158
mg/100 g va khéng co sy sai khac c6 y
nghia thdng ké v&i ham lugng vitamin C &
nhiét do 55°C. O nhiét d6 sy thip hon
(45°C), ham luong vitamin C con lai thip
hon khi sdy & 50°C va 55°C do vitamin C 1a
chat khir nén khi tiép xtc véi khong khi dan
dén qua trinh vitamin C bi oxy hoa. Con &
nhiét d6 cao hon (60°C) vitamin C dé bi
phan huy béi nhiét. Biéu nay cho thay, 50 -
55°C 1a nhiét d6 sdy dé duy tri ham luong
vitamin C trong 6i. Két qua nay ciing trong
ddng véi cong bd cia Ali va cs. (2016) vé
san phdm 6i va cong bd cua Nguyén Duy
Tan va cs. (2019) vé san phim chudi Xiém.
3.3.3. Anh heong ciia nhiét o say dén chat
lirong cam quan cia bét 6i

Bdng 4. Anh huéng cua nhiét d6 siy dén tinh chit cam quan cta bot i

o Chi tiu

Nhiét 46 (°C) Mau sic M Vi
45 5,837 6,24% 6.17°
50 7,35¢ 6.91° 7,180
55 7,05° 6,49° 6,03"
60 6,49° 6,35° 6,40°

Trung binh trong mét cot co cdc chit so  khac nhau thé hién sy khdc nhau cé nghia (p<0 05)

Nhiét d¢ say c6 anh huong lon dén
tinh chit cam quan cua bot 6i. Bang 4 cho
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thay 50°C la nhiét d6 say cho san pham co
cam quan t6t nhat, thé hién & diém danh gia
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& ca 3 chi tiéu mau sidc, mui va vi déu co gia
tri cao nhat, trong ing voi mure “thich”. Bot
01 sdy & 45°C ¢ diém cam quan thip nhét ¢
ca 3 tiéu chi danh gia. Diéu nay co6 thé do &
nhiét do thap, cac hop chit polyphenol
trong nguyén li€u bi oxy hoa, 1am cho san
pham bi bién mau va c6 huong vi khong tét.
Con ¢ nhiét do sdy cao hon (55°C va 60°C),
chat lugng cam quan cua bot 6i bit dau
giam c6 thé 14 do xay ra phan g caramen.

Nhu vay, 50°C 1a nhiét do thich hop
dé sdy 6i dé thu dwoc san phim c6 chit
lugng cao hon so v&i di sdy & cac cong thirc
thi nghiém khac. Do d6, 50°C dugc lwa chon
lam nhiét 3o séy dé khao sat anh hudng cua
thoi gian sdy dén chat luong bot 6i.
3.4. Anh hwéng cua thoi gian sdy dén chat
lwong bot 6i
3.4.1. Anh hwéng ciia thoi gian say dén do
am cia bot 6i

Bén canh nhiét do, thoi gian cling 1a
mdt yéu to quan trong ctia ché do sdy. Cuing
mot nhiét do, thoi gian séy cang dai thi d6

Do am (%)

100 -
85,10 _

78.51i
80 -

60 -

50,46'

38,58"
40

20 -

27,859
20,73

4m con lai trong san pham cang thip. Anh
huong cua thoi gian say dén do am cua bot
i duoc thé hién trén Hinh 4. Tdc do giam
am trong san pham khong giéng nhau & cac
giai doan sdy khac nhau. Trong giai doan
dau cua qua trinh sdy (2 gio dau), qua trinh
thoat 4m chim do mdt phﬁn nhiét luong
duoc dung dé ddt nong vat lidu sdy. Giai
doan tir 2 gior dén 10 gio sy 1a thoi diém do
am giam nhanh nhat, tir 78,51% xudng
20,73%. Trong giai doan nay, ham luwong
nudc trong 6i con cao nén qua trinh thoat
hoi nudc dién ra nhanh. Sau 10 gio sdy, mirc
d6 thoat 4m trong 6i giam dan, ,vado am san
pham dat 11,73% sau 18 gio sdy. Sau 20 gio
sdy, do Am cua san pham dat murc thap nhét
13 9,52%. Diéu nay cting phu hop véi quy
luat cua qua trinh sdy, giai doan dau nuéce &
dang tu do nén thoat am nhanh, giai doan
sau ham am trong nguyén liéu giam dan nén
qua trinh thoat 4m dién ra cham lai, néu c6
tiép tuc tang thoi gian sdy thi d6 4m cua san
pham ciing khong giam nhiéu (Lé Bach
Tuyét, 1996).

17,64° 15 g5d c
13,48 11,73 9,52

0 2 4 6

8

10 12 14 16 18 20

Thoi gian sy (gio)

Hinh 4. Anh hudng ctia thoi gian sdy dén do 4m ctia bot 6i

Trung binh & cdc ¢ét ¢6 cdc chi s6 khdc nhau thé hién sw khdc nhau cé nghia (p < 0,05).

3.4.2. Anh hurong ciia thoi gian say dén ham
lwong vitamin C cua bot oi

Nhiét do sdy va thoi gian sdy 13 hai
thong so chinh anh hudng truc tiép dén ham

https://tapchi.huaf.edu.vn
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lugng vitamin C trong san pham say. Ham
luong vitamin C trong bot 6i dugc xac dinh
sau khi sdy san pham tir 16 gio dén 20 gio.
Day la khoang thoi gian sdy gitp san pham
dat o 4m phu hop.
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Ham lugng

vitamin C, mg/ 100 g

167
156
1;3
16 18 20

Thoi gian sdy, gio

Hinh 5. Anh huong cia thoi gian sy dén ham luong vitamin C cua bot 6i

Hinh 5 cho thdy, thoi gian sdy cang
dai ham lugng vitamin C cang giam. Ham
lwong vitamin C cao nhét khi siy 16 gio
(167 mg/ 100 g) va thap nhat khi say 20 gio
(143 mg/ 100 g)- Tuy nhién, d6 am cua san
pham sau kh1 say 16 gid (13,48%) van con
cao hon d6 4m an toan cua cac san pham
dang bot (<13%). Nhu vy, nén siy nguyén
lidu & 50°C trong 18 gior dé thu dugc san
pham bot 6i co do 4m an toan (11,73%) ma

van giit dugc ham lugng vitamin C cao hon
cac cong thure con lai.
3.4.3. Anh huong cia thoi gian sdy dén chat
lwong cam quan ciia bot oi

Cam quan cta bot i ciing bi anh
hudng boi thoi gian say. Cac mau danh gia
dugc say trong 3 khoang thoi gian 16, 18 va
20 gio.

Bing 5. Anh huong cua thoi gian siy dén chit lugng cam quan cua bot bi

— Chi tiéu

Thoi gian say (gio) Mau sac MU Vi
16 7,03 7,20 6,34
18 7,38° 7,09° 7,58
20 7,11° 6,64° 7,32°

m

Bang 5 cho thdy ca 3 chi tiéu cam
quan la mau sdc, mui va vi ciia mau s?iy o
18 gitr déu dat gid tri tot nhét, déu & ngudng
“thich” va “rat thich”. Mau sy trong 16 gid
mui van tot nhu mau sdy 18 gio nhung mau
sdc va vi kém hon. Piéu nay c6 thé 1a do lic
ndy do am ctia san pham con cao nén mau
va vi con nhat. Trong khi d6, mau sy trong
20 gid, c6 thé do san pham qua khd, cac tiéu
chi cam quan déu kém hon mau siy trong
18 gio.

Véi cac két qua khao sat anh hudng
cia thoi gian sdy nguyén liu dén chét
lwong cua bot 6i, co thé thiy 18 gio 1a thoi
gian phii hop vi cho san pham c6 d6 am dat

3262

1g binh trong mot cot co cac chir $6 khdc nhau thé hién su khac nhau cé nghia (p <0,05).

yéu cau va chat lugng cam quan ¢ ngudng
“thich” dén “rét thich”.
4. KET LUAN

Oi nguyén liéu sau khi duoc xtr ly
trong dung dich CaCl, 4%, sdy & 50°C trong
thoi gian 18 gio c6 d 4m dat 11,73%, ham
luong vitamin C it bi ton that va gia tri cam
quan cua san pham bot 61 duoc danh gia tot.
Day 1a cac thong sb cong nghé quan trong
co the Ung dung dugc trong quy trinh san
xudt bot 6i.
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