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This study aimed to develop a processing procedure for salted chili red
guava (Psidium guajava L.) slice preserves. The experiments focused
on evaluating three key technological factors: slice thickness (0.5, 1.0,
1.5 cm), syrup concentration (40, 50, 60 °Bx) combined with citric acid
ratio (0.3, 0.4, 0.5%), and drying conditions (temperature 60, 70, 80 °C
for 3, 4, 5 hours). The preserves were analyzed for quality parameters
including color (L*, a*, b*), texture, vitamin C content, and sensory
attributes such as color, aroma, taste, and texture. The results identified
the optimal processing conditions as using 1.0 cm thick slices, soaking
in 50 °Bx syrup with 0.4% citric acid, followed by drying at 70 °C for 4
hours. The final product exhibited a chewy texture, characteristic bright
red color. It had a balanced sour-sweet-salty-spicy flavor and retained a
relatively high vitamin C content, meeting sensory standards and
preservation requirements. These findings provide a scientific basis for
the development of a high-nutritional-value salted chili red guava
preserve with potential application in industrial food production.
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Nghién ctru ndy nham xay dung quy trinh ché bién mut 6i rudt do tam
mudi 6t. Thi nghiém tap trung khao sat ba yéu t6 cong nghé chinh: do
day lat 6i (0,5; 1,0; 1,5 cm), ndng d6 dich dudng (40; 50; 60 °Bx) két
hop véi ty 18 axit citric (0,3; 0,4; 0,5%), va diéu kién sdy (nhiét d6 60;
70; 80 °C trong thoi gian 3; 4; 5 gio). Cac mau mut dugc phan tich chat
lwong dua trén cac chi tiéu mau sic (L*, a*, b¥), Cau trac, ham lugng
vitamin C, déng thdi danh gia cam quan vé mau séc, mui, vi va ciu
trac. Két qua nghién ciru xac dinh diéu kién téi uu 1a lat 6i day 1,0 cm,
ngam dung dich duong 50 °Bx ¢ bd sung 0,4% axit citric, sdy ¢ 70 °C
trong 4 gio. San pham mut 6i rut do tim mudi 6t thu dugc c6 céu trac
déo, mau d6 sang dic trung. San pham c6 vi chua Ngot man cay hai hoa,
git dwoc ham luong vitamin C ¢ mirc tuong dbi cao, dap tmg tidu
chuin cam quan va yéu cau bao quan. Ket qua nghién ctru la co s khoa
hoc phuc vu phat trlen san phdam mut 6i ruot do tam muol Ot o gia tri
dinh dudng cao va tiém ning tng dung trong san xuit thuc pham quy
mo cong nghiép.
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1. Gi6i thiéu

Viét Nam c6 diéu kién ti nhién thuén loi dé phat trién cdy dn qua véi san luong doi dao quanh
nam. Tuy nhién, trai cay tuoi c6 thdi gian bao quan ngan, dé hu hong dudi tic dong ciia nhiét do,
d6 am va vi sinh vat, ddn dén ton that sau thu hoach va giam hiéu qua kinh té. Do d6, nghién ctru va
g dung cac phuong phap ché bién nhi'lm kéo dai thoi gian st dung, giam hao hut va nang cao gia
trj gia ting cho ndng san 13 yéu cau cap thiét. Trong d6, san xudt mut 13 mot giai phap truyén thong
hiéu qua, gitup bao quan lau dai, tién loi tiéu ding va da dang hoa san pham thuc pham.

Oi rudt do (Psidium guajava L.) la loai qua giau vitamin C, anthocyanin va khoang chat, c6
tiém niang cao trong ché bién thyc pharn Mot s6 nghién ciru da budce dau khai thac kha nang tmg
dung cua 6i trong cac dang san pham nhu 6i cat lat ngam syrup [1], mut oi dang jam [ 2] - [4]
mirt 6i miéng [5], nghlen ctru anh hudng cia tham thau va sdy dén chat luong 6i [6], cai thién
chat luong bao quan 6i siy déo [7] hodc san xuat bot i say lanh [8]. Tuy nhién, hién chua c6
nghién ciru ndo tap trung phat trién san pham mrt oi ~dang miéng tam muoi ot. Bay la mot huong
di méi nham da dang hoa san pham mit truyén thong, dong thoi toi uu dong b cac thong sO
cong nghé (d6 day lat cit, nong d6 dung dich duong, ty 1€ axit citric, nhiét d¢ va thoi gian say)
nham nang cao chat lvong cam quan, gia tri dinh dudng va kha ning bao quan.

Nghién ctru nay dugce thue hién nhém xdy dung quy trinh ché bién mut 6i rudt do tam mudi 6t
thong qua khao sat, ti wu cac thong s0 cong nghé néu trén. Thi nghiém dugc b tri hoan toan
ngau nhién, danh gia cac chi tidu chét lugng gém mau sdc, do cimg, ham luong vitamin C va cam
guan. Dt liéu dugc phéan tich bang ANOVA két hop kiém dinh LSD dé xac dinh diéu kién tdi wu.
Két qué xac dinh diéu kién séy 70 °C trong 4 gio, lat cat 1,0 cm, néng dé duong 50 °Bx, axit
citric 0,4% 14 t6i wu. San phdm c6 mau do sang, ciu tric déo chéc, vi hai hoa, ham lwong vitamin
C cao, gop phan nang cao gia tri dinh dudng va kéo dai thoi gian bao quan. Viéc nghién ctru va
phat trién san pham mirt 6i rudt do tam mudi ot gop phan dap ung nhu cau tiéu dung d01 véi cac
san pham truyén thong cai tién, dong thoi nang cao gia tri khai thac va st dung ngudn nguyén
liéu trai cay dia phuong.

2. Vit li¢u va phwong phap nghién ctru
2.1. Nguyén vit ligu va héa chit

Nguyén liéu chinh str dung trong nghién ctru la 6 b1 rudt do (Psidium guajava L.), thu mua tai
thanh phé Can Tho. Tiéu chuan lwa chon: qua vo6 xanh nhat, bé mit tron hodc hoi san, khong tray
xudc, dap nat hay sau bénh; két cAu chac, dd cting vira phai, dat 6 chin sinh ly (giai doan 3),
huong thom dic trung, vi ngot ty nhién, thit qua hdng d6 déng déu, phu hop cho ché bién mut.

Ot stng trau (Capsicum annuum L.) dugc dung lam nguyén liéu phu tao vi cay, chon qua do
tuoi, nguyén ven, khong dap hong. Ot dugc siy kho dén d6 4m 5% rdi nghién min thanh bot 6t.
Puong sur dung la duong Bién Hoa.

Phuy gia va hoa chat thi nghiém dat do tinh khiét phéan tich, cung cdp boi Cong ty TNHH
CEMACO Viét Nam, thanh phé Céan Tho.

2.2. Phwong phdp ché bién san pham mat 4i tdm muéi 6t

Oi rudt d6 sau thu mua duogc rira sach, cit doi, got vo, bo 131 va hat, sau do cét 1at 3 x 2 cm v6i
d6 day thay doi theo ty 1€ khao sat. Lat 6 61 duge ngam CaCl, 1% (2:1, v/w, 2 gi0) dé tang do ctng
co hoc va han ché mat cAu trac khi xtr 1y nhiét [9], roi rira sach, dé rao.

Tiép theo, céc 1at 6i dugc chan & 100 °C trong 10 phut, lam lanh nhanh bang nuéc sach rdi
tiép tuc dé rdo [7]. Nguyén liéu sau d6 dugc ngadm trong dich dudng (theo cac ty 18 khao sat) voi
ty 1€ dich : nguyén li¢u 1a 2:1 (v/w) trong 6 gio.

Sau giai doan ngdm, nguyén liéu dugc ¢ diac ¢ nhiét do c¢b dinh, 80 °C trong 15 phut, dong
thoi bd sung axit citric (theo ty 16 khao sat), mubi an (NaCl) (4, 8%, w/w) va bot 6t (0,5%, w/w)
dé tao vi man - cay dic trung cho san pham. Cudi cling, san pham duoc sdy dbi luu & cac mic
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nhiét d0, thoi gian khac nhau nham xac dinh diéu kién t6i uu vé cam quan, gia tri dinh dudng va
kha nang bao quan.

2.3. Phwong phdp bé tri thi nghigm
2.3.1. Khdo sdt anh hwong cia dé day nguyén liéu dén chat lwong cia san pham

Thi nghiém hoan toan ngau nhién véi 1 nhan té (d0 day lat: 0,5; 1,0; 1,5 cm), nham xéac dinh
d6 day t6i wu cho qua trinh thim dudng va c6 dic. Oi so ché duoc cit 1at (3 x 2 cm), ngdm CaCl:
1% (2:1, v/w, 2 gi®), rira, chan 80 °C/4 phut, lam lanh, ngdm dich duong 50 °Bx (2:1, v/w, 6
gio), cb daic 80 °C/15 phit, bd sung 0,4% axit citric, 4,8% NaCl, 0,5% bot 6t, siy 70 °C/4 gio.
MaAu thanh phérn duoc danh gia mau sic, do cung, ham lugng vitamin C va danh gia cam quan.

2.3.2. Khdo sdt anh huong nong dé dich dwong va ty |1é axit citric bé sung dén cdc chi tiéu chat
luong cua san pham mut oi

Thi nghiém duoc bb tri theo thiét ké nhan t& hoan toan ngau nhién (factorial CRD) véi 2 yéu
t6: nong do dich duong (40, 50 va 60 °Bx) va ham luong axit citric (0,3%; 0,4% va 0,5%), nham
xéc dinh ty 18 phéi tron ti wu. Quy trinh ché bién thyc hién theo muc 2.2. San pham sau ché bién
duoc phan tich cac chi tiéu: mau sac, do cing, ham lugng vitamin C va danh gia cam quan.

2.3.3. Khdo sdt anh hwong cua nhiét dé va thoi gian sdy dén chdt heong san pham muzt i

Thi nghiém duogc bé tri theo thiét ké factorial CRD véi 2 yéu t6: nhiét do say (60, 70 va 80
°C) va thoi gian sdy (3, 4 va 5 giod), nham xac dinh diéu kién sy toi wu. Quy trinh ché bién thuc
hién theo muc 2.2. Sau khi séy, mau dugc phan tich cac chi tiéu: mau sdc, do cung, ham lugng
vitamin C, do 4m va danh gia cam quan (mau, mui, vi, cAu truc).

2.4. Phwong phdp phdn tich

Do clng san pham duoc do bang may TMS-Pro (Food Technology Corporation, Hoa K)
theo ché d6 TPA (Texture Profile Analysis) tai bon vi tri ria va mot vi tri trung tam, ldp lai ba lan,
véi thong sb cai dat: luc nén t6i da 90 N, chiéu cao 15 mm, tdc dé 60 mm/phut, do nén 50%
chiéu cao mau. P 4m duogc xéac dinh theo phuwong phap. sdy dén khi lugng khong doi [10]. Panh
gia cam quan duogc thyc hién theo phuong phap cho diém TCVN 3215-79 [11] dya trén cac ti€u
chi mau sic, mui, vi va ciu tric. Thang diém sir dung tr 1 dén 5 (1: rat kém; 3: trung binh; 5: rat
t6t), trong d6 diém cao nhat phan anh dic tinh mong mudn nhu mau do twoi dong déu, mui thom
dac trung, vi ngot - chua hai hoa va cAu trac déo. Nguoc lai, diém thép thé hién céac khiém khuyét
nhu mau nau sim, mui la, vi kho chiu va cu tric ctimg hodc nhiin. Hoi dong cam quan gém 15
thanh vién dugc huan luyén nhim dam bao tinh thong nhat khi chdm diém. Ham lugng vitamin C
dugc xac dinh bang phuwong phap chuin d6 iod [12], mau sic duoc do bing may do mau
(Colorimeter, Trung Qudc) theo hé mau CIE Lab (L*, a*, b*).

2.5. Phwong phdp xir Iy sé liéu

Toan bo dir liéu duoc xur Iy bﬁng Statgraphics Centurion XVIII; mdi thi nghiém lap lai ba lan.
Phan tich phuong sai (ANOVA) két hop kiém dinh LSD (P < 0,05) dugc st dung d€ xac dinh su
khac biét c6 ¥ nghia gitra cac gia tri trung binh. Dir li€u so b duge xur 1y va trinh bay bang
Microsoft Excel 2010 duéi dang bang va biéu do.
3. Két qua va thao luan
3.1. Anh hwong ciia dp day nguyén liéu dén chit lwong ciia san pham

Két qua danh gia cam quan (Hinh 1) cho thay lat 6i day 1,0 cm dat diém caolnhét nh¢ mau sic
sang, cau truc déo va mui vi hai hoa. Lat 0,5 cm cing, mau nhat, vi d@m do mat nudc nhanh; 1at
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1,5 cm co chu tric mém, mau dam, vi nhat do thdm thdu kém. Su khac biét giita cac mau co y
nghia thong ké (P < 0,05).

8’5 cm --®---Mau sic

4 —@ - - Cau tric

2 —e— Mui
1,5cm 1,0cm

Hinh 1. Ddnh gid cam quan san pham muit i ¢ cac dp day khac nhau

Phén tich cho thdy d¢ day 14t 6i anh hudng rd rét dén mau sic va cau tric san pham (Hinh 2).
Khi ting do day tir 0,5 cm 18n 1,5 cm, L* (d6 sang) giam, a* (sic do) ting, b* (sic vang) giam.
Lat 0,5 cm c6 L* cao nhét (33,75), a* thip nhét (18,43), mau d6 nhat; 14t 1,5 cm c6 L* thap nhat
(28,08), a* cao nhat (22,33), mau do sam (Bang 1). Su thay d6i nay lién quan dén phan huy
carotenoid va anthocyanin trong séy, dac biét ¢ 1at mong do dién tich tiép xuc nhiét 16n hon [13].

V& céu trac, 14t 0,5 cm cung nhét (20,85 N) do thoat 4m nhanh, co rat manh, tao mat do cao;
14t 1,5 cm mém nhat (8,45N) do gitr am nhiéu, kém dn dinh; lat 1,0 cm dat do cung trung binh
(16,07 N), dugc xem la t6i wu nho duy tri tdc d6 thoat 4m vira phai, tao cAu trac déo dai, 6n dinh,
dap g yéu cau cam quan.

Bang 1. Mau sdc va dé cimg ciia san pham & cdc do day khac nhau

Do day nguyén Mau sac A "
ligu (cm) Gi tri L (%) Gi tria (%) Gia tri b (%) g ciimg (N) (%)
0,5 33,75+ 0,82° 18,43+ 0,62° 4,08+ 021" 20,85+ 0,45°
1 31,53+ 0,74° 20,56+ 0,57° 3,33+ 0,18 16,07 + 0,49°
1,5 28,08+ 0,69° 22,33+0,61° 2,88+ 0,15° 8,45+ 0,52°
P < 0,05 P < 0,05 P <0,05 P < 0,05

Ghi chu: (%) S6 liéu trung binh cua 3 lan lap lai, cac chir cdi khac nhau trong cung mot cot biéu thi sw
khac biét co y nghia ¢ mirc 5%.

i

(@ 0,5¢cm (b) 1,0 cm (¢)15cm
Hinh 2. San pham mi#t 6i rugt do tam mudi 6t ¢ cdc do day khdc nhau
Oi rudt do 1a ngudn vitamin C ty nhién dbi dao, tham chi cao hon qua cam [14], nhung
vitamin nay rat d& phan hiy khi gia nhiét. Két qua cho thay ham lugng vitamin C (Bang 2) giam
dan theo d¢ day lat 6i: 1,5cm (29,65mg/100 g) > 1,0cm (27,39 mg/100 g) > 0,5cm
(24,85 mg/100 g). Lat mong chiu nhiét nhanh va sau hon, khién ving tim néng 1én nhanh, 1am
tang toc do phan huy vitamin C.

Bang 2. Ham lwong vitamin C ciia san pham & cdc do day khdc nhau

D6 day nguyén liéu (cm) Ham lwong vitamin C (mg/100 g chit tuoi)
0,5 24,85+ 0,47°
1 27,39+ 0,52°
15 29,65+ 0,49°
P <0,05

Ghi chii: Sé liéu trung binh cua 3 lan lap lai, cdc chir cdi khdc nhau trong cung mot cét bieu thj sy khac
bi¢t ¢ y nghia ¢ murc 5%.
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Tom lai, d6 day lat 6i 1a thong sb k¥ thuat quan trong quyét dinh chat luong mut 61 tim mubi
6t. Trong ba muc khao sat, lat day 1,0 cm dugc xac dinh la t6i wu, dam bao dong thoi chi tiéu
cam quan (mau sic, mui, vi, cau trac) va duy tri gid tri dinh dudng & muc tuong ddi cao.

3.2. Anh hwong néng dé dich dwong va ty |é axit citric bé sung dén cdc chi tiéu chit lwong cia
sdn pham mat oi

Trong san xudt mut sdy déo, ty 16 duong va axit citric anh hudng truc tiép dén cam quan, dinh
dudng va kha ning bao quan. Puong tao ngot, ting chat kho, hd trg gel hoa pectin va han ché vi sinh
vit; axit citric didu chinh d6 chua, 6n dinh anthocyanin va mau sic [15]. Két qua (Hinh 3) cho thdy &
40 °Bx, thoat nudc kém, san phdm mém va vi chua hai hoa; & 60 °Bx, thoat nudc manh lam san phim
ctng, kém déo va giam huong vi; 50 °Bx cho cAu tric déo, mau sdng va vi can déi.

Ty 1¢ axit citric ciing tac dong r6 rét. 0 0,3%, san phém chua dat d6 chua can thiét, vi ngot lan
at, pH cao khlen anthocyanin kém 6n dinh, mau sic giam bén. O 0,5 %, pH giam manh,
anthocyanin 6n dinh dudi dang flavylium ion mau do [16], cai thién mau sic nhung tao vi chua
gat, giam cam giac hai hoa. Mure 0,4% duoc xac dinh la t6i wu, vira dam bao pH 6n dinh duy tri
mau sic, vira can bang vi chua, ngot, min, cay, dong thoi ho trg gel hoa pectin, tao cAu triic déo
dai, chic nhung khong qua cting, mang lai san pham c6 chit lugng cam quan tét va dé chip nhan.

40-0,3
6

—e— Maiu séc
--@-- Ciu trac
—o— Mui

e @ Vi

Hinh 3. DPdnh gid cam quan san pham miit 6i ¢ cdc nong do dwong va ty 1é axit citric bé sung khdc nhau

Vé mau sic (Bang 3), khi nong do duong tang tur 40 °Bx 1én 60 °Bx, gia tri L* va a* giam r6
rét, phan anh sy sAim mau va mat sic doé dic trung. O mirc 40 °Bx, san pham gilr duoc mau sang,
do dam (L* 30,52 - 33,97; a* 20,03 - 21,95), trong khi & 60 °Bx, mau trd nén tbi va do nhat (L*
21,41 - 23,95; a* 16,21 - 18,08). Nguyén nhan 1a do ham lugng dudng cao két hop nhiét do say
lam ting phéan hity anthocyanin va hinh thanh hop chat mau nau nhu furfural, HMF [12]. Ngoai
ra, phan tmg héa nau khong enzyme, chu yéu la caramel hoa, ciing gop phan 1am mau sim hon.

Bang 3. Mau sdc ctia san phdam & cdc nong dé dwong va 1y 1é axit citric khdc nhau

N"“g(?é’x‘:;“"“g ;tyrﬁ ‘(";('); Gia tri L (*) Gi tri a (%) Gi tri b (*)
0,3 30,52+ 0,42° 20,03+ 0,37 3,74+ 0,099

40 04 32,36+ 0,39" 20,68 + 0,40° 4,11+0,12"
0,5 33,97+ 0,41' 21,95+ 0,32" 4,31+0,15'

0,3 25,13+ 0,36° 18,27 + 0,34° 3,09+ 0,09°

50 0,4 26,72+ 0,38° 19,19+ 0,36° 3,19+0,11°
0,5 28,73+ 0,40" 19,71+ 0,28° 3,45+ 0,13

0,3 21,41+ 0317 16,21+ 0,307 2,14+ 0,128

60 04 22,83+ 0,33° 17,48+ 0,31° 2,38+ 0,12°
0,5 23,95+ 0,35° 18,08+ 0,35° 2,93+ 0,13°

P <0,05 P <0,05 P <0,05

Ghi chu: (*) So liéu trung binh cua 3 lan lap lai, cdc chir cdi khdc nhau trong cung mot cét bieu thi sy

khac biét co y nghia o muc 5%.
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Nguoc lai, khi ting axit citric tir 0,3% 1én 0,5%, gia tri L* va a* ting, cho thdy mau sang va do
dugc cai thién. Piéu nay nho pH thap gitip anthocyanin 6n dinh dudi dang flavylium ion, bén mau
va it phan huy nhiét [17]. Tuy nhién, & mic 0,5%, vi chua gét lam giam gia tri cam quan san pham.

Nong do duong va ty 1€ axit citric anh huong dang ké dén ciu trac mut 61 (Bang 4). O 40 °Bx,
thoat &m kém lam san phiam mém (8,50 N); 50 °Bx cai thién thoat 4m va gel hoa pectin, tao cau
trac déo chéc t6i uu (17,06 N); 60 °Bx 1am ting chat kho, gdy kho ctng (22,85 N) va _giam huong
vi do caramel hoa. Tang axit citric tur 0,3% 1€n 0,5% gip tang do cang nho pH thap hd tro gel
hoa, nhung & murc 0,5%, san phim cing, 1am giam gia tri cam quan cia san pham.

Bang 4. Cdu triic va ham lwong vitamin C ciia san pham & cdc nong dé dwong va axit citric khdc nhau

Nong do dwong Ty 1@ axit citric Do cirng Ham lugng vitamin C
(°Bx) (%) (N) (mg/100 g chit twoi)
0,3 8,50+ 0,25° 29,51+ 0,429
40 0,4 10,93+ 0,28" 30,80+ 0,45"
0,5 13,18+ 0,30° 31,16+ 0,38'
0,3 15,05+ 0,32° 26,36+ 0,407
50 0,4 17,06+ 0,35° 27,70+ 0,43°
0,5 18,63+ 0,37 28,93+ 0,36
0,3 19,96+ 0,36" 22,98+ 0,37°
60 0,4 21,64+ 0,39" 24,69+ 0,38"
0,5 22,85+ 0,35' 25,69+ 0,40°
P <0,05 P <0,05

Ghi chi: S6 liéu trung binh cua 3 lan lap lai, cdc chir cdi khac nhau trong cung mot cét bieu thi sy khac
biét ¢6 y nghia ¢ mirc 5%.

Ham luong vitamin C (Bang 4) giam dan khi ndng d dudng ting tir 40 °Bx 1én 60 °Bx, voi gid
tri 1an luot tir 29,51 - 31,16 mg/100 g (40 °Bx), 26,36 - 28,93 mg/100 g (50 °Bx), xuong 22,98 -
25,69 mg/ 100 g (60 °Bx). Nguyén nhén do ap suat tham thau cao lam vitamin C khuéch tan nguoc
ra ngoai mo, trong khi mang té bao khong the ngan can hoan toan [18]. Viéc dung dung dich duong
qué cao trong giai doan ngdm 1am gia ting ton that vitamin C va giam gia tri dinh dudng.

Tang axit citric tir 0,3% 1én 0,5% gitp cai thién giit lai vitamin C nhd pH thap tc ché enzyme
ascorbic axit oxidase — tac nhan phan huy axit ascorbic [12].

Ty 1¢ phéi tron 50 °Bx duong va 0,4% axit citric dugc xac dinh la tdi wu, vira gitt vitamin C ¢
mirc cao, vira dam bao cau triac déo, mau dé sang va cam quan hai hoa. Su két hop nay khong chi
gitip qua trinh thim thau dién ra hiéu qua ma con duy tri mau do dic trung ciia san pham, nho
diéu kién pH va néng d6 duong thuén lgi cho sdc td tu nhién.

3.3. Anh hwong ciia nhiét d va thoi gian sdy dén chdt lweng san pham mat oi

%0°C -3h
80°C - 5h 60°C - 4h 3 5
4 A —— M’au sac
80°C - 4h 60°C-5h @ Cau trac
80°C - 3h / 70°C - 3h )
@ Vi
70°C - 5h 70°C - 4h

Hinh 4. Két qua ddanh gid cam quan cia san phd"m & cdce nhiét @6 va thoi gian sdy khdc nhau
Ket qua cam quan (Hinh 4) cho thiy mau sdy & 70 °C _trong 4 gi0 dat diém cao nhét vé mau
sdc, cAu trac, mui va vi. O 60 °C, thoat 4m cham, san phim mém, 4m cao, thiéu deo nhung giir
duge mau dé twoi. O 80 °C, san phdm kho cing, sim mau, giam huwong vi do mit nudc khong
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déu va phan ng nhiét manh. Diéu kién sdy ¢ 70 °C trong 4 gid duge x4c dinh 13 t6i wu, dam bao
cin bang thoat am, bao toan cam quan, cho san pham déo, mau sang, vi hai hoa.

Nhiét d6 va thoi gian sdy anh huong dang ké dén d6 am va dic tinh o hoc cua mut 6i (Bang
5). 0 60 °C, thoat 4am cham, d6 am cao (12,13% sau 3 gi0), san pham mém (8,77 N), kém 6n dinh
va dé hu hong do vi sinh vat. Kéo dai sdy giam 4m (10,58% sau 5 gi0) nhung lam gia tang ton
that dinh dudng. O 80 °C, bay hoi bé mit vuot qua khuech tan 4m bén trong, gy mit nudc khong
déu, san pham cung (23,06 N sau 5 gio), bé mdt nhin, sim mau, giam huong vi. Két qua phu hop
cac nghién ciru trude [19], [20], khiang dinh nhiét cao lam pha v cau tric té bao, suy glam chat
lugng cam quan. Piéu kién 70 °C - 4 gio dat tdi wu, duy tri do a am phu hop (8,46%), cau triac on
dinh (17,10 N), dam bao cam quan. Kéo dai sy tir 3 dén 5 gid gitip giam am (9,45% — 7,93%),
tang d6 chac (14,73 N — 19,40 N), nhung giam qua mic lam cho san pham bi ctng, anh hudng
bat loi dén cam giac nhai.

Bang 5. P am va do cirng ciia san pham ¢ cdc nhiét dg va thoi gian sdy khdc nhau

Nhiét dé (°C) Thoi gian (gid) Do 4m (%) Pé cirng (N)
3 12,13+ 0,25 8,77 £ 0,252

60 4 11,22+ 0,24 10,72+ 0,27°
5 10,58+ 0,21° 12,62+ 0,29°

3 9,45+ 0,20" 14,73+ 0,28°

70 4 8,46+ 0,23¢ 17,10+ 0,26°
5 7,93+ 0,22° 19,40+ 0,27

3 8,99+ 0,24° 21,16+ 0,259

80 4 6,83+ 0,25 21,93+ 0,22"
5 5,65+ 0,20 23,06+ 0,24'

P <0,05 P <0,05

Ghi chu: So liéu trung binh cua 3 lan lap lai, cdc chir cdi khdc nhau trong cung moét cot biéu thi su khac
biét co y nghia o mirc 5%.

Su thay doi nhiét do va thoi gian sdy anh huong rd rét dén mau sic san pham, gdm do sang
(L*), sac do (a*) va sdc vang (b*) (Bang 6). Khi nhiét d0, thoi gian tang, L*, a* va b* giam, phan
anh xu hudng sam mau, mat sic do dac trung. 0 60 °C, san pham sang mau (L* 35,04 - 37,50),
sdc do cao (a* 22,03 - 24,13), nhung can sy lau, ting 4m t6n du, giam kha ning bao quan.

0 80 °C, sim mau manh do caramel héa va oxy hoa polyphenol carotenoid, lam giam gia tri
cam quan [21]. Nguoc lai, 70 °C cho can bang tbt, du L*, a* giam so voi 60 °C, san phim van
gilr sac do va do sang hai hoa. Két hop két qua cam quan, sdy 70 °C trong 4 gior dugc xac dinh la
t6i wu, dam bao mau sic, cu tric va huong vi.

Bang 6. Mau sdc va ham lwong vitamin C ciia san pham & cdc nhiét @ va thoi gian sdy khdc nhau

Nhiét @9  Thoi gian Mau sic Ham lwgng vitamin C
(°C) (giv) GiatriL(*) Giatria(*)  Gidtrib () (mg/100g chét twoi)
3 37,50+ 030" 24,13+025"  4,58+0,11' 29,27+ 0,31"
60 4 35,97+0,28° 22,83+0,199  4,02+0,12" 28,11+ 0,30
5 35,04+ 0,26  22,03+023" 3,56+ 0,09 26,83+ 0,31°
3 34,61+0,27°  21,75+0,19"  3,28+0,12f 28,35+ 0,299
70 4 33,72+0,30°  20,95+0,21°  3,04+0,13° 27,27+ 0,30°
5 31,81+031Y 19,30+0,22°  2,73+0,11¢ 25,72+ 0,29°
3 30,75+ 0,29° 17,91+0,19° 2,56+ 0,10° 27,96+ 0,28
80 4 29,06+ 0,27°  16,40+023°  2,18+0,10° 26,12+ 0,29°
5 27,31+£0,26°  1525+0,22°  1,83+0,12° 23,02+ 0,26°
P < 0,05 P <0,05 P <0,05 P <0,05

Ghi chu: (*) So liéu trung binh cua 3 lan lap lgi, cac chit cdi khac nhau trong cung mot cot biéu thi su

khac biét co y nghia ¢ mirc 5%.
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Ham luong vitamin C giam dan theo su gia ting nhiét do va thoi gian siy (Bang 6), dic biét
suy giam manh & 80 °C. Tuy nhién, ton that nay khong chi do nhiét d0 ma con chiu anh hudng
dang ké boi thoi gian tiép xuc nhiét. Chang han, miu sy ¢ 70 °C trong 4 gio (27,27 mg/100g)
giit vitamin C cao hon so v&i mau sy & 60 °C trong 5 gio (26,83 mg/100g), phu hop véi nghién
clru trude do [22] cho thay thoi gian xtr 1y nhiét 1a yéu t6 quan trong trong phén huy vitamin C.
Vi vay, dleu kién sdy 70 °C trong 4 gio dugc xac dinh 1a téi wu, gitip san pham dat chét lugng
cam quan tot va duy tri vitamin C & mirc twong dbi cao.

4. Két luan

Nghién ctru da xac dinh dugc cac diéu kién ché bién téi wu cho mut 6i ruét d6 tim mudi 6t
v6i lat 6i day 1,0 cm, ngam trong dung dich dudng 50 °Bx c6 bo sung 0,4% axit citric va sdy &
70 °C trong 4 gid. San pham thu duoc c¢6 cau tric déo dai, mau do sang, hwong vi can ddi va giir
dugc ham lwong vitamin C & muc tuong ddi cao.

Ket qua nghién ctru ¢6 ¥ nghia khoa hoc va thuc tién, gop phan hoan thién quy trinh san Xudt
mirt 61 tdm mudi 6t co gia tri dinh dudng va cam quan cao. Quy trinh nay ¢ thé mo rong ung
dung cho céc loai trai cdy khac theo hudng san xuét trai cdy say déo tAm gia vi, giup da dang hoa
san pham va nang cao gia tri nong san dia phuong.

Tuy nhién, nghién ctru méi thuc hién trén mot giéng 6i va chua danh gia cac yéu t6 nhu thoi
han bao quan, an toan vi sinh, bién do6i anthocyanin, kha nang chdng oxy héa va hiéu qua kinh té.

Trong hudng nghién ciru tiép theo, can ap dung t01 uu héa da myc ti€u (RSM/DoE), danh gia
céc yéu t6 bao quan va vi sinh, so sanh cong nghé sdy, dong thoi khao sat mirc d6 chap nhan cia
ngudi tiéu ding va phén tich chi phi dé hoan thién quy trinh tmg dung & quy mé céng nghiép.

TAI LIEU THAM KHAO/ REFERENCES

[1] S. K. Kalra, D. K. Tandon, and N. Garg, “Processing of guava slices for preservation in sugar syrup,”
Beverage & Food World, vol. 27, no. 1, pp. 24-25, 2000.

[2] D. Gebregzi, “Developing and evaluating techniques of guava jam process,” Food Science and Quality
Management, vol. 49, pp. 14-22, 2016.

[3]1 Y. Aziz, A. Zeb, M. Uzair, Shagufta, M. Shahid, and A. Muhammad, “Preparation of value-added
guava jam with addition of papaya,” Pure and Applied Biology, vol. 9, no. 1, pp. 554-564, Dec. 2019.

[4] T. U. Rahman, N. Tahir, Amanullah, S. Wahaab, A. U. Rahman, A. Khan, and A. Tahir, “Evaluation
and preparation of guava jam stored at ambient temperature,” Pure and Applied Biology, vol. 7, no. 3,
pp. 1064-1073, 2018.

[5] M. Singh, R. Kushwaha, V. Singh, R. Agrawal, A. Prajapati, and D. Kaur, “Lactulose fortification in
guava preserves: Effect on nutritional quality,” Food and Health, vol. 9, no. 2, pp. 98-107, 2023.

[6] Priyanka, A. K. Verma, P. C. Sharma, R. Saini, M. Thakur, and Shivani, “Standardization of process
for preparation of osmo-dried guava slices cv. Lalit and Shweta,” Journal of Pharmacognosy and
Phytochemistry, vol. 9, no. 6, pp. 1003-1033, 2020.

[7]1 P. K. Hong, S. Sevan, and N. L. M. lIzan, “Functional edible coatings for dried guava (Psidium guajava
L.) slices,” Malaysian Applied Biology, vol. 49, no. 3, pp. 37-42, Oct. 2020.

[8] T. D. H. Nguyen, T. T. T. Nguyen, B. K. Tran, T. C. N. Hoang, T. K. L. Le, G. T. Duong, T. C. V.
Nguyen, and T. T. D. Hoang, “Effects of CaCl, concentration, drying temperature and time on quality
of guava powder, heat pump drying method,” HUAF Journal of Agricultural Science & Technology,
vol. 6, no. 3, pp. 3253-3263, 2022.

[9] R. J. Thakur, H. Shaikh, Y. Gat, and R. B. Waghmare, “Effect of calcium chloride extracted from
eggshell in maintaining quality of selected fresh-cut fruits,” International Journal of Recycling of
Organic Waste in Agriculture, vol. 8, no. S1, pp. 27-36, Apr. 2019.

[10] Association of Official Analytical Collaboration (AOAC), International Official methods of Analysis,
AOAC 967.21, IFU Method No 17, The Association of Official Chemists, 18th ed. Arlington, USA,
2004.

[11] Vietnamese Standard, TCVN 3215-79. Sensory evaluation methods for scoring food products, 1979.

[12] M. T. Nhan and K. Q. Diep, “Effects of ingredients on texture, anthocyanin and vitamin C contents of
strawberry gel candy,” CTU Journal of Science, no.1, pp. 50-60, 2014.

http://jst.tnu.edu.vn 175 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(14): 168 - 176

[13] C. D. Nora, A. Jablonski, A. De O Rios, P. F. Hertz, E. V. De Jong, and S. H. Flores, “The
characterisation and profile of the bioactive compounds in red guava (Psidium cattleyanum Sabine) and
guabiju (Myrcianthes pungens (O. Berg) D. Legrand),” International Journal of Food Science &
Technology, vol. 49, no. 8, pp. 1842-1849, Feb. 2014.

[14] M. R. 1. Shishir, F. S. Taip, N. Ab. Aziz, R. A. Talib, and Md. S. H. Sarker, “Optimization of spray
drying parameters for pink guava powder using RSM,” Food Science and Biotechnology, vol. 25, no. 2,
pp. 461-468, Apr. 2016.

[15] S. Featherstone, A complete course in canning and related processes: Volume 1 Fundamental
Information on Canning. Woodhead Publishing, 2015.

[16] H.-N. Song, S.-A. Ji, H.-R. Park, H.-H. Kim, and C. Hogstrand, “Impact of Various Factors on Color
Stability of Fresh Blueberry Juice during Storage,” Preventive Nutrition and Food Science, vol. 23, no.
1, pp. 46-51, Mar. 2018.

[17] L. S. Chua, H. Y. Thong, and J. Soo, “Effect of pH on the extraction and stability of anthocyanins
from jaboticaba berries,” Food Chemistry Advances, vol. 5, Nov. 2024, Art. no. 100835

[18] N. K. Rastogi, K. S. M. S. Raghavarao, K. Niranjan, and D. Knorr, “Recent developments in osmotic
dehydration: methods to enhance mass transfer,” Trends in Food Science & Technology, vol. 13, no. 2,
pp. 48-59, Feb. 2002.

[19] T. T. T. Nguyen, K. A. Phan, N. H. G. Pham, and T. D. Phan, “Study on Factors Effect on the Quality
of Cherry Tomato Jam (Solanum lycopersicum var. cerasiforme),” Journal of Science of Lac Hong
university, vol. 9, pp. 53-56, 2020

[20] H.-Y. Ju et al., “Drying characteristics and modeling of yam slices under different relative humidity
conditions,” Drying Technology, vol. 34, no. 3, pp. 296-306, Jun. 2015.

[21] M. Krokida, and Z. Maroulis. “Quality changes during drying of food materials,” Drying Technology
in Agriculture and Food Sciences, vol. 4, no. 2, pp. 61-68, 2000

[22] M. A. Ali, Y. A. Yusof, N. L. Chin, and M. N. Ibrahim, “Effect of different drying treatments on
colour quality and ascorbic acid concentration of guava fruit,” International Food Research Journal,
vol. 23, no.Suppl, pp. S155-S161, 2016.

http://jst.tnu.edu.vn 176 Email: jst@tnu.edu.vn





