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TOM TAT

Khoai lang séy déo 1a san pham dugc ché bién tir ct khoai lang, duoc udp v6i dudng va cac huong
liéu thuc pham va say & nhiét d6 thap. Thi nghiém xac dinh cac thong s6 cong nghé bao gom: Ty 1€
cac phy gia thuce pham, d6 day cua lat khoai lang, nhiét d6 say va vén toc gi6. Mdi thong s0 nay
dugc bb tri theo 4 cong thirc, sau d6 phan tich danh gia cac chi tiéu hoa 1y, dinh dudng, vi sinh va
cam quan clia san pham & 4 cong thirc thi nghiém. Muc tiéu ctia nghién ciru nay 1a Iya chon cong
thirc phii hop nhat dé xay dung quy trinh ché bién khoai lang say déo. Cong thirc dugc lya chon 1a
cu khoai lang 5 kg, nude loc 480 ml, nude cot chanh 20 ml va duong mét mia 120 g, d¢ day cua lat
khoai lang 1a 1 cm, sdy & nhiét do 55°C, sdy voi van toc gio 1a 1,5 m/s, voi thong s nay thoi gian
sdy mdi mé tir 14 - 14,3 gio, d6 am cia san pham dao dong tir 15,24 - 15,35%, ham lugng protein
tong s0 4,87 /100 g, duong tong s6 31,78 /100 g, anthocyanin 26,79 mg/kg, vitamin C 182,32
mg/kg, vitamin B; 0,24 mg/kg, vitamin A 1,67 mg/kg, sat 13,93 mg/kg, tong s6 vi sinh vat hiéu khi
1,2 x 10* CFU/g va khong phat hién ndm mdc. San phim c6 mau vang cam dic trung, mui thom

dac trung, vi ngot déc trung, cau truc déo dong déu va it nhan.

Tir kho4: Ché bién, do am, khoai lang, quy trinh, sdy déo.

1. DAT VAN BE

Cay khoai lang dugc trong rong rai trén khip
thé gidi, nd duge biét dén voi gia tri dinh dudng
cao va kha nang chiu nhiéu diéu kién khi hau.
Khoai lang d3 tro thanh ngudn thuc phdm quan
trong cho con ngudi va dong vat. Cua khoai lang 1a
loai nong san giau gia tri dinh dudng, trong cu khoai
lang thuong giau tinh bot, protein, lipid, vitamin va
céc chat khoang, ngoai ra con co chira cac hop chat co
hoat tinh sinh hoc cao [1 - 3]. Khoai lang dugc xép
hang la cay luong thyc quan trong thir bay trong
san xuat nong nghlep toan cau. Pac biét trong cu
khoai lang c6 nhiéu hop chat chéng oxy hoa nhur:
Carotenoid, polyphenol va axit ascorbic [4, 5].

Cac két qua nghién ctu cho thay, cii khoai lang
¢6 thé hd trg phong va chita nhiéu bénh man tinh, ting
cuong gidm can, cai thién lan da va mai toc... [1 - 3].
Khoai lang say déo 1a san phim duoc ché bién tir
cu khoai lang, dugc udp voi duong va cac huong
liéu thuc pham va say ¢ nhiét d6 thip. Do dé san

pham giit dugc gia tri dinh dudng, mau sic va
mui vi thom ngon dic trung. San pham nay giau
ham luwong vitamin, duong va chat khoang [6].
Nhung khoai lang sdy déo c6 str dung ky thuat dé
giit duoc mau sic va cic dic tinh tu nhién con it
trén thi truong, diém moi nira 1a cu khoai lang sau
khi thu hoach dé héo (xay ra qua trinh chuyén hoa
tinh bot thanh duong), sau d6 dem so ché va sy
déo tao ra san phém c6 huong vi dac trung, vi
ngot tu nhién va giau gia tri dinh dudng [6].

Hién nay, ngoai myc dich an tuoi, ci khoai
lang méi chi duoc ché bién chi yéu dudi dang
khoai lang sdy va chién... Tuy nhién, quy md con
nho 1&, nguoi dan chi yéu sdy bang than cui, chién
bang ddu md di qua st dung nén khéng dam béo an
toan thyc pham [7]. O tinh Quang Tri, dic biét 1a
cac dia phuong thudc tinh Quang Binh (cii), 1a
noi c6 diéu kién tu nhién thuan loi dé phat trién
cay khoai lang, day 1a mét lgi thé canh tranh cua
dia phuong. Sau sap nhap, tinh Quang Tri dang day
manh phat trién cay khoai lang ¢ cac dia phuong, tuy
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nhién dén thot diém nay chu yéu la tiéu thy tuoi, mot
s0 hd dan che bién dudi dang say khd va ché })ién
khoai deo, nhung quy mé nho6 va cac thong s6 ky
thuat khong 6n dinh.

O nuéc ta noi chung va ¢ tinh Quang Tri ndi
riéng, dén thoi diém nay. rat it cac cong trinh
nghién ctru da cong b v€ quy trinh cong ngh¢
ché bién cu khoai lang sdy déo. Do do6, nghién
ciru xdy dung quy trinh ché bién khoai lang say
deo la can thiét, c6 y nghia khoa hoc va thyc tién
cao, gop phan da dang hoa san pham ché bién tir
cu khoai lang cua dia phuong.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vit li¢u

2.1.1. Nguyén liéu

~ Nguyén ligu dé ché bién Kkhoai sdy déo 1a
giong khoai lang mat dugc trong ¢ tinh Quang
Tri. Ca khoai ¢6 hinh dang gidng cu sdm va dugce
trong trén dat pha cat. Cu khoai lang phai tuoi
moi, ddm bao nguyén ven, khong bi ton thuong,
khong bi ha va khong bi sau, bénh. Sau khi thu
hoach, cu khoai lang nay dugc chira dung trong
thung x6p duc 16 va véan chuyén bang 6 t6 dén
phong thi nghiém d¢ tién hanh nghién ctru.

2.1.2. Vét liéu va hod chat

Vat liéu va phu gia thuc pham sir dung trong
nghién ciru nay gom: Nudc loc, nude ¢t chanh,
duong tinh thé mau vang. Nudc loc phai dam bao
tiéu chuan nhu nuéc udng va nudc ding trong
thue pham. Nudc cbt chanh duoc vat truc tiép tir
qua chanh, khong nhiém tap chat. Puong tinh thé
mau vang, kho, khong c6 mui la, khong bi chay
nude, khong 13n tap chit va co ngudn gdc xudt xir
tai Viét Nam. Ngoai ra, trong phan tich con st
dung mdt s6 vat litu va hoa chat nhu: Axit

liéu va hoa chat nay déu dam bao chat luong va
co nguon goc Xuét xir tai Viét Nam.

2.1.3. Dung cu, may moc va thiét bi

Dung cu, may moc va thiét bi thi nghiém
gdm: Tu sdy 101-2A, dung tich 136 lit, model
101-2A; nhiét do cao nhat 1a 300°C, nhiét do
trong tu séy déu dugc hién thi nhiét do trén d@)ng
hd sb, gia nhi¢t tor 2 mat, cong suat gia nhiét 3
Kw, d6 phan dai nhiét do: + 1°C, man hinh hién
thi nhiét d6 ky thuat sé LED, toc do quat 2.800
vong/phut, kich thude trong (D x W x H): 450 x
550 x 550 mm, kich thudc ngoai (D x W x H):
860 x 560 x 50 mm, nguén dién 220V, 50Hz.
Ngoai ra, st dung can dia Nhon Hoa loai 5 kg,
can phan tich 4 s6 1¢ (ABT 220-5DNM) cta hing
Kern - Due, dao inox, khay inox, kep inox, ludi
inox, thot g0, chau inox, rd inox, pipet, ong dong,
6ng nghiém va nhiét ké...

2.1.4. Pia diém thuc hién

Thi nghiém dugc thuc hién tai Phong thi
nghiém thudc BO mén Khoa hoc va Cong nghé
thuc pham, Khoa Mbi truong, Truong Pai hoc
Khoa hoc Tu nhién, Pai hoc Qudc gia Ha Noi.
Phong thi nghiém thudc Vién Kiém nghiém va
Kiém dinh chit luong VNTEST.

2.2. Phwong phap nghién ctru
2.2.1. Phwong phép ldy mdu

Cu khoai lang dugc liy miu theo TCVN
9017:2011 [8].

2.2.2. Phwong phép bé tri thi nghiém

Dua vao cac két qua nghién ctu thim do,
nghién ctru nay da thiét 1ap dugc mo hinh cac thi
nghiém véi cac cong thirc va moi thi nghiém
duoc lap lai 3 lan.

H,S0,, HCI, NaOH, KOH, CuSO,, K,SO., - Thi nghiéem 1. Xdc dinh ty Ié phu gia phu hop
Na,COs, nuGe cat, methanol va hexane... Cac vat _ Thi nghiém gém 4 cong thuc va duogc lap lai
3 lan.
TT Ty 1€ nguyén liéu Céc cong thuc thi nghiém
CT-1 CT-2 CT-3 CT-4

1 Cu khoai lang (kg) 5 5 5 5

2 Puong mat mia (g) 120 120 120 120

3 Nudc cbt chanh (ml) 0 20 40 60

4 Nudc (ml) 500 480 460 440

Céc yéu’ t6 cd dinh gom: Nhiét do sdy la
55°C, van toc gid la 15 m/s, 46 day cua 16p
nguyén li€u dua vao sdy la 1 cm. Trong 4 cong

thirc thi nghiém, tién hanh phan tich xac dinh cac
chi ti€u hoa ly, dinh dudng, vi sinh va cam quan.
Sau do, lya chon cong thirc phu hop nhat dé xay
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dung quy trinh ché bién [9].

- Thi nghiém 2. Xac dinh do day cua lat khoai
lang phu hop

Tién hanh thi nghiém vai d6 day cua lat khoai
lang dua vao sdy 1a CT-5 (0,5 cm), CT-6 (1 cm),
CT-7 (1,5 cm) va CT-8 (2 cm). Cac yéu tb cd dinh
duoc lua chon gom Nhiét do say 1a 55°C, van tdc
gi6 1a 1,5 m/s va ty 1€ phu gia dugc lya chon la
cong thirc phii hop nhat & thi nghiém 1 [9].

- Thi nghiém 3. Xéc dinh nhiét g say phit hop

Thi nghiém sdy ¢ dai nhiét do 1a CT-9
(45°C), CT- 10 (50°C) CT-11 (55°C) va CT-12
(60°C). Céc yéu t6 ¢ dinh bao gdm: Van tdc gio
la 1,5 m/s, @6 day cua l6p nguyén li€u dua vao
sdy 1a 1 cm va ty 1& phu gia duoc lua chon 14 cong
thire phu hop nhét ¢ thi nghiém 1 [9].

- Thi nghiém 4: Xac dinh anh hwong cua van
toc gié trong buong sy

Qua trinh siy thi nghiém duogc thuc hién véi
toc do gio 1a CT-13 (0,5 m/s), CT-14 (1 m/s), CT-
15 (1,5 m/s) va CT-16 (2 m/s). Céc yéu t6 c¢b dinh
duoc lya chon gom: Nhiét d6 say 1a 55°C, do day
cta 1at khoai lang dua vao sdy 1a 1 cm va ty 1é
phu gia dugc lya chon la cong thirc phu hop nhat
¢ thi nghi¢m 1 [9].

2.2.3. Phuong phap phan tich

- Phuong phap xac dinh d6 am: Po ém cua
mau duogc xac dinh bang phuong phap sy den
khdi lugng khong d6i ¢ 105°C. Do am cua mau
dugc tinh theo cong thure sau:

(‘Gl"'G )
(G, — G)’

Trong do: X la do am ciia mau (%), G 1a
khéi luong cde say va mau thir trude khi sdy (8)s
G, 1a khéi luong coc thur va mau thtr sau khi sdy
(g), G 1a khdi luong cc sdy (g). Murc d6 bién doi
d6 am trong qua trinh say duoc tinh theo cong
thirc sau:

.100%

G,(100—W,)
W, =100 — = S 2 (%)
Trong dé:’ G,Gyla khéi fuong cf}a mau tru(jc
va sau khi say (g), Wi, W 1a d6 am cua mau
trudc va sau khi say (%) [9].

- Phuong phap xac dinh cac chi tiéu hoa sinh:
Ham lugng xo th6é dugc xac dinh theo TCVN
4998:1989 [10]. Ham lugng protein tong so dugc

xac dinh theo TCVN 10034:2013 [11]. Ham
luong duong téng s6 duoc xac dinh theo TCVN
4594:1988 [12]. Ham lugng anthocyanin xac dinh
theo phuong phap pH vi sai theo TCVN
11028:2015 [13]. Ham lugng vitamin C dugc xac
dinh theo TCVN 8977:2011 [14]. Ham luong
vitamin B1 duogc xac dinh theo TCVN 5164:2008
[15]. Ham lugng vitamin B2 duoc xac dinh theo
TCVN 8975:2018 [16]. Ham lugng vitamin A
dugc xac dinh theo TCVN 8972-1:2011 [17].
Ham lugng vitamin E dugc xac dinh theo TCVN
8276:2018 [18]. Ham lugng canxi, sat, kali,
magie va natri dugc xdc dinh theo TCVN
10916:2015 [19]. Ham luong photpho dugc xac
dinh theo TCVN 9043:2012 [20].

- Phuong phap xac dinh cac chi ti€u vi sinh
vat: Vi sinh vat téng s6 duoc xac dinh theo
TCVN 4884-1:2015 [21]. Tong s6 nim méc duoc
xac dinh theo TCVN 8275-2:2010 [22].

- Phuong phap xac dinh chi tiéu cam quan:
Chi tiéu cam quan cta khoai lang say déo dugc
xac dinh theo TCVN 3215:1979 [23]. Hoi dong
cam quan gom 30 ngudi cho mot lan thtr cam
quan, nhimg nguoi nay c6 do tudi khac nhau, tir
18 - 40 tudi, gom ca nam va nit nham tim ra sy
hai long va wa thich d6i véi cac mau khoai lang
séy déo. Trang thai, mau sdc, mui va vi cta cac
mau duoc xac dinh theo thang diém 5 gém 6
bac. Tong diém cua céac chi tiéu cam quan cao
nhit 1a 20 diém va thp nhat 13 0 diém. Tinh
diém trung binh cia cac thanh vién hoi dong ddi
v6i timg chi tiéu cam quan, tiép theo nhan véi hé
s6 quan trong twong tng cua chi tiéu d6 goi la
diém c6 trong luong cua timg chi tiéu, sau d6
tinh tong sd diém co6 trong luong cua tat ca cac
chi tiéu cam quan dugc sé diém chung. Véi loai
t6t (18,6 - 20 diém), loai kha (15,2 - 18,5), loai
trung binh (11,2 - 15,1), loai kém (7,2 - 11,1),
loai rat kém (4,0 - 7,2) va loai hong (0 - 3,9). Hé
s6 quan trong duoc hoi dong théng nhat 1a: Hinh
thirc bén ngoai (1,1), trang thai bén trong (0,7),
mui (0,9) va vi (1,3).

8. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hwéng ciaa ty 1é phu gia dén thoi
gian say va chi tiéu chat lwgng cua san pham

Phu gia cling anh hudng rat 16n dén thoi glan
sdy va chi tiéu chéat lugng ctia san pham, néu sir
dung phu gia mot cach can ddi, khoa hoc va hop
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1y s& gop phan tao ra san pham cé chét luong cao.
Thi nghiém dugc thuc hién theo 4 cong thirc nhu

phuong phap bd tri thi nghiém. Két qua dugc
trinh bay ¢ bang 1.

Béng 1. Anh hudng ctia tj 1& phu gia dén thoi gian sdy va chi tiéu chét lirong cfia san phdm

TT Thot gian’sé'ly va chi tiéu Céc cong thuc thi nghiém
chat luong CT-1 CT-2 CT-3 CT-4
1 Thoi gian sdy (gid) 13,5 14 14 14,5
2 Do 4m (%) 15,28%° 15,35%° 15,35%¢ 15,73¢
3 Protein tong s6 (/100 g) 4,78 4,82 4,814 4,81
4 Puong tong sb (g/100 g) 31,59 31,36 30,76° 30,27
5 Anthocyanin (mg/kg) 25,7% 26,2° 25,9° 25,7%
6 Vitamin C (mg/kg) 163,54 179,46° 181,13¢ 181,87¢
7 Vitamin B1 (mg/kg) 0,19 0,23" 0,23" 0.21¢
8 Vitamin A (mg/kg) 1,54° 1,67° 1,63% 1,64%
9 Sat (mg/kg) 12,61 13,64 12,82° 12,73¢
10 Tong sb vi sinh vat hiéu ) ) ) )
khi (CFU/g) 2,5x 10 1,3x 10 1,5x 10 1,4x 10
11 Tong s6 nAm mdc
(CFU/g) KPH KPH KPH KPH
12 3,74 3,92 3,86 3,71
Mau sic Mau vang Mau vang Mau vang Mau vang
cam dac x x
cam nhat : sam sam
trung
3,36 4,16 4,09 3,64
Mui i
Mui thom | MUWHOM -y thom | Mii thom
dac trung
3,71 4,03 3,94 3,69
Vi Vingotdac | Vingotdac Vi ngot'xe_n Vi ngot.xe'n
: tw:ﬁ : : tw:ﬁ : lan véi vi lan voi vi
g g hoi chua hoi chua
4,03 4,14 4,13 4,02
Cﬁu triuc va hinh thai Céu tric Cé}u trug dﬁ‘:O Céjl:u tﬂli) de’O Cau tIA'IlC
N dong déu, it | dong deu, it déo dong
déo va nhan )
nhan nhan déu, it nhan
P 14,84 16,25 16,02 15,06
Xép loai
Trung binh Kha Kha Trung binh

Ghi chu: KPH: Khong phat hién. Cac ky tw khac nhau trong cung mot cot biéu thi su khdc biét co

¥ nghia théng ké giita cdc cong thirc (p < 0,05).
Két qua cho thiy, san pham khoai lang sy
déo ¢ cong thire CT-2 ¢6 nhiéu wu diém hon, cu
thé 12 ham luong cac chit dinh dudng nhu:
Vitamin B1, vitamin A, sit va anthocyanin cao
hon san pham khoai lang siy déo & cac cong thirc

thi nghiém khéc, dac biét 1a cong thirc CT-1. Tong
diém cam quan ctia san pham khoai lang siy déo &
cong thie CT-2 1a 16,25 diém va dugc xép loai
kha, cao hon tong diém cam quan cua san phdm
khoai lang sdy déo & cic cong thic thi nghiém
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khac. San pham khoai lang sdy déo ¢ cong thirc
CT-2 ¢6 mau cam déc trung, mui thom dac trung,
vi ngot dac trung, cAu trac déo déng déu va it
nhin. San phim khoai lang sdy déo ¢ cac cong
thirc CT-3 va CT-4 c6 ham lugng vitamin C cao
hon, vi ngot xen 1an voi vi hoi chua hon san
pham khoai lang sdy déo ¢ cac cong thirc CT-1 va
CT-2. S6 di ¢6 hién twong nay 1a do san pham
khoai lang siy déo & cong thirc CT-3 va CT-4
duoc bd sung ham lugng nude chanh cao hon san
pham khoai lang siy déo & cong thirc CT-1 va
CT-2. Két qua nay ciing phu hop véi két qua
nghién cuu cia Bechoff va cs (2009) [1]. Do do,
dé dam bao chat luong va tiét kiém chi phi, chon

cong thirc CT-2 dé thuc hién cac nghién ciu tiép
theo.

3.2. Anh huéng cia d9 day lat khoai lang
dén thoi gian sdy va chi tiéu chit lwong cia
san pham

Do day cua lat khoai lang dua vao sdy ciing
anh huong dén thoi gian sdy va chit luong cua
san pham. Néu d6 day quéa 16n s& lam cho nudc
bay hoi cham, thoi gian say kéo dai dan toi san
pham d& bi bién mau va giam mui thom. Nhung
néu say v6i do day qua nho, dan téi hiéu qua kinh
té thap, lang phi dién tich cua thiét bj. Két qua thi
nghiém duoc thé hién ¢ bang 2.

Bang 2. Anh hwéng cia do day lat khoai lang élf%n thoi gian siy va chi tiéu
chat lwgng ciia sin pham
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TT Thoi gian’séy va chi tiéu Cac cong thuc thi nghiém
chat lugng CT-5(0,5 | CT-6(lcm) | CT-7(1,5 |CT-8(2cm)
cm) cm)
1 Thoi gian sy (gid) 13.8° 142° 15,3° 16,1¢
2 D6 am (%) 15,16° 15,27° 15,42°¢ 15,84¢
3 Protein tdng s6 (/100 g) 4,53 4,75 4,72 4,67
4 Pudng téng sb (g/100 g) 30,68 31,24° 30,87 30,74
5 Anthocyanin (mg/kg) 25,87 26,07° 25,13° 25,04
6 Vitamin C (mg/kg) 172,53 176,84° 175,35¢ 174,28¢
7 Vitamin B1 (mg/kg) 0,21 0,24° 0,24° 0,21¢
8 Vitamin A (mg/kg) 1,58 1,62 1,61 1,54°
9 Sat (mg/kg) 12,89° 13,79 13,16° 12,94
10 Tong s6 vi sinh vat hiéu ) ) ) )
khi (CFU/g) 1,5x 10 1,3x 10 2,5x 10 2,8x 10
11 Téng s6 ndm mdc
(CFU/g) KPH KPH KPH KPH
12 3,47 3,85 3,51 3,42
Mau séc Mau vang l\gzrl;‘é?:;g Mau vang Mau vang
cam nhat : sam sam
trung
3,28 4,13 4,14 3,93
Mfll \ e \ e
Mui thom | Mui thom. | o | M thom
nhe dac trung
3,96 4,16 3,86 3,84
Vi Vingotdic | Vingotdic Vingotxen | Vingot xen
) rene rane lan voi vi lan voi vi
g g hoi chua hoi chua
73
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3,91 4,09 4,02 3,73
Cdu triic va hinh thi | CAu triic deo | G20 ITug déo | Cau trite déo | Cau trac
va nhan dong déu, it | dong déu, it déo dong
nhan nhan déu, it nhan
. , 14,02 16,04 15,53 14,93
Xeép loai
Trung binh Kha Kha Trung binh

Ghi chu: KPH: Khong phat hién. Cac ky tw khac nhau trong cung mot cot biéu thi sw khac biét co

¥ nghia thong ké giita cdc céng thire (p < 0,05).
Trong 4 cong thic thi nghiém thi cong thirc
CT-5 voi do day lat khoai lang 1a 0,5 cm c6 thoi
gian sdy ngin nhat, sau d6 lan luot dén CT-6 véi
do day lat khoai lang 1a 1 cm, CT-7 véi d¢ day lat
khoai lang 1a 1,5 cm va CT-8 vai do day 1at khoai
lang 13 2 cm. Tuy nhién, néu sdy véi do day cua
14t khoai lang thap thi lang phi dién tich cua thiét
bi, dan t6i hiéu qua kinh té thip. Nhung néu siy
voi do day cua lat khoai lang 16n s& dan téi thoi
gian say kéo dai lam anh hudong dén chit lugng

thanh phan dinh dudng cao hon, mau cam dic
trung, mui thom dic trung, vi ngot dic trung, cdu
trac déo dong déu va it nhan. Két qua nghién cru
ndy ciing twong dong véi két qua nghién cru cua
Yan va cs (2013) [2]. Vi vay, chon cong thirc CT-
6 v6i d6 day cua lat khoai lang 13 1 cm dé thuc
hién cac nghién ciru tiép theo.

3.3. Anh huwéng cia nhiét do siy dén thoi
gian siy va chi tiéu chat lwong ciia sian pham

Két qua xac dinh anh huéng cua nhiét do siy

cia san pham. MAu khoai lang sdy déo & cong
thirc CT-6 c¢6 nhiéu vu diém hon cac cong thirc
thi nghiém khéac, cu thé 13 ham lugng mot )

Bing 3. Anh huéng ciia nhiét d9 siy dén thoi gian siy va chi tiéu chit lwong ciia sin phim

dén thoi gian sdy va chi tiéu chat luong cia san
pham duogc thé hién ¢ bang 3.

TT Thot gian’séy va chi ti€u Céc cong thuc thi nghiém
chat lugng CT-9(45°C) | CT-10 CT-11 CT-12
(50°C) (55°C) (60°C)
1 Thoi gian sdy (gid) 17,2 16,5 14,3° 13,8¢
2 Do 4m (%) 15,95° 15,76™ 15,24 15,02
3 Protein tong sb (/100 g) 4,98 4,83° 4,93° 4,89¢
4 Puong tdng sb (g/100 g) 30,27 31,34° 31,53° 30,74¢
5 Anthocyanin (mg/kg) 26,14 26,54 27,13° 26,76"
6 Vitamin C (mg/kg) 182,23 181,34° 181,36° 173,78¢
7 Vitamin B1 (mg/kg) 0,24 0,24 0,24 0,21¢
8 Vitamin A (mg/kg) 1,64 1,62° 1,64* 1,58
9 Sét (mg/kg) 13,93 13,87 14,05° 13,78
10 ng(gcﬁ}’/;mh vathieu | ¢ 02 1,7x 10 1,4x 10 1,3x 10
1 (Té’?%/sé nam moc KPH KPH KPH KPH
12 3,52 3,63 3,76 3,73
Mau séc Mau vang Mau vang hgj;‘é?lg Mau vang
nhat cam trung sam
Mui 3,34 4,02 4,04 3,96
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Muii thom Muii thom Muii thom Mui thom
nhe dac trung dac trung
3,78 3,87 4,12 3,81
Vi . - . - . -
1 Vingotdac | Vingotdac | Vingotdac Vi ngot nhe
trung trung trung
3,37 3,34 3,95 3,54
Cau triic va hinh thai Céu trac déo Ca}u trﬁg dé:o Ca}u tH'lS dé’o CAu trc
RS dong déu, it | dong déu, it NS
va nhan g - déo va nhan
nhan nhan
p . 14,01 14,86 15,87 15,04
Xeép loai
Trung binh | Trung binh Kha Trung binh

Ghi chu: KPH: Khong phat hién. Cdc ky ti khdc nhau trong ciing mot cot biéu thi sw khdc biét c6

vy nghia thong ké gitta cac cong thirc (p < 0,05).
Khi say ¢ nhiét d6 cao, dat do 4 am thap s& lam
cho san pham tro 1én kho cimg va dg deo giam.
Nhung néu say ¢ nhiét do thap, thoi gian say sé&
kéo dai 1am cho san pham dé bi bién mau, do qua
trinh oxy hoa gay ra. So sanh giira cac cong thirc
thi nghiém, két qua cho thay, san pham khoai
lang sdy déo & cong thirc CT-11 (sdy ¢ nhiét do
55°C) ¢6 nhiéu vu diém hon cac cong thirc thi
nghiém khac, cu thé 1a ham luong mot s6 thanh
phan dinh dudng cao hon, mau cam dic trung,
mui thom dac trung, vi ngot dac trung, cAu triic
déo dong déu va it nhin. Két qua nghién ctru nay
cling phu hop véi két qua nghién ctru ciia Yan va
cs (2013) [2]. Do dd, chon cong thic CT-11 (say

& nhiét d6 55°C) dé thuc hién cac nghién ctu tiép
theo.

3.4. Anh huwéng cia van téc gié trong
budng siy dén thoi gian sy va chi tiéu chat
lwgng cua san phém

Van toc gid ciing anh huéng 16n dén thoi
gian sdy va chi tiéu chit luong ctia san pham.
Néu van toc gi6 qua 16n hodc qua nho déu khong
¢6 1oi cho qua trinh sdy. Két qua thi nghiém xac
dinh anh huong ctia van toc gié trong budng siy
dén thoi gian sdy va chi tiéu chat lwong cta san
pham duoc trinh bay ¢ bang 4.

Bang 4. Anh hwéng cia van toc gio trong buong say dén thoi gian say
va chi tiéu chit lwgng cua san pham

TT Thot gian’séy va chi tiéu Céc cong thuc thi nghiém
chat luong CT-13(0,5 | CT-14(1 | CT-15(1,5 | CT-16(2
m/s) m/s) m/s) m/s)
1 Thoi gian sdy (gid) 16,9 15,8° 14,3 14,2¢
2 Do 4m (%) 15,74 15,45 15,34 15,12¢
3 Protein tong sb (/100 g) 4,71% 4,79% 4,87% 4,82
4 Puong tdng sb (g/100 g) 31,14 31,26 31,78% 31,71
5 Anthocyanin (mg/kg) 26,87° 26,76 26,79 26,05
6 Vitamin C (mg/kg) 182,46 182,27 182,32 180,67
7 Vitamin Bl (mg/kg) 0,25 0,23 0,24 0,214
8 Vitamin A (mg/kg) 1,65 1,64° 1,67° 1,59¢
9 Sét (mg/kg) 13,95% 13,81° 13,93 13,73¢
10 ng(gcssg/;mh véthicu 23x10° | 1,7x10° 1,2x 10° 1,4x 10°
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11 Tong s6 nim mdc (CFU/g) KPH KPH KPH KPH
12 3,27 3,89 3,94 3,19
Mau sic Mau VENE | Mau vang Mau vang Mau vang
xen lan cam dac x
A A cam sam
tham nau trung
3,45 4,04 4,07 3,81
Mui Muithom | Muithom | Muithom | ..
nhe dac trung dac trung
3,68 4,35 4,23 3,62
Vi . By . <
1 Vi ngot Vingotdac | Vingot dac Vi ngot
trung trung
3,73 3,91 4,02 3,87
CAu triic va hinh thai Caumrac | Caumic | Cdufric | oo 0o
déo va déo dong déo dong déo va nhan
nhan déu, it nhan | déu, it nhan
p . 14,13 16,19 16,26 14,49
Xeép loai
Trung binh Kha Kha Trung binh

Ghi chu: KPH: Khong phat hién. Cdc ky tu khdac nhau trong cung mot cot, biéu thi sy khac biét co

¥ nghia thong ké giita cdc céng thire (p < 0,05).
Bang 4 cho thdy, khi sy voi van toc gié 0,5
m/s thi thoi gian sdy 1a 16,9 gio va do am cta san
pham 13 15,74%. Do van toc gi6 thap nén chat
lugng san pham khong déu trong buong say,
nhing noi ¢ cudi ludng gid san pham van bi am
nhiéu. Vi luong gi6 khong di mang hoi 4m cta
san pham di, dan t6i thoi gian sdy kéo dai, dong
thoi xay ra hién tugng thiy phan va oxy hoa lam
giam chit lwong ctia san pham. Khi ting van toc
gi6 1én 1 m/s thi thoi gian sdy 1a 15,8 gio va do
am cua san pham 1a 15,45%, voi van toe gio 1én
1,5 m/s thi thoi gian séy 1a 14,3 gio va do am clia
san pham 13 15,34%, tlep tuc tang van toc gio lén
2 m/s thi thoi gian sy la 14,2 gio va d6 4m cua
san pham 1a 15,12%. Tuy nhién, khi tang van toc
gi6 1én 2 my/s thi thoi gian sdy giam khong dang
ké so vé6i van toc gio 1,5 m/s. Khi tang van tbc
gid qua cao, din toi qua trinh tich 4m & bé mit
san pham manh lam cho bé mit san pham kho
nhanh, do qua trinh khuéch tan ngoai manh hon
qué trinh khuéch tan noi, lam cho bé mat san
phém bi bién dang manh, co nhén, lam bay hoi
ham luong chit thom cta san pham. Hon nita, gi6
16n can quat co cong suat cao, ting chi phi ning
lugng cho qua trinh sdy. Bén canh d6, so sanh vé

cac chi tiéu dinh dudng, chi ti€u vi sinh va chi
tiéu cam quan ciia san pham khoai lang siy déo &
4 cong thuc thi nghiém, két qua cho thay, san
pham khoai lang sdy déo ¢ cong thire CT-15 (sdy
véi van toe gio 1,5 m/s) ¢6 nhiéu uu dlem hon
cong thuc khac, cu the 1a protein tong sb 4,87
/100 g, duong tong s6 31,78 g/100 g, anthocyanin
26,79 mg/kg, vitamin C 182,32 mg/kg, vitamin B,
0,24 mg/kg, vitamin A 1,67 mg/kg, sat 13,93
mg/kg, tong s6 vi sinh vat hiéu khi 1,2 x 102
CFU/g. San pham c6 mau vang cam dic trung,
mui thom déc trung, vi ngot dic trung, céu trac
déo dong déu, it nhan va tong diém cam quan la
16,26 diém, duoc xép loai kha. Két qua nghién
ctru ndy cling twong dong véi két qua nghién ciru
cua Edeani va Anyaene (2023) [6]. Vi vay, chon
cong thire CT-15 voi van toc gio 1a 1,5 m/s dé
thue hién cac nghién ctru tiép theo.

3.5. Quy trinh ché bién khoai lang siy déo

3.5.1. So dé quy trinh ché bién khoai lang sdy
deo

Tur cac két qua nghién ciru ¢ trén, di dua ra
so dd quy trinh ché bién khoai lang sdy déo duoc
thuc hién theo cac budc nhu hinh 1.
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Cu khoai lang 5 kg

Kiém tra, danh gia va lya chon

!

Vo khoai lang
va nudc rua

Rira sach va got vo

y

Thai lat kich thude 1 cm va hip & nhiét
d6 130°C, thoi gian 15 phut

y

Lam ngudi bang quat gié dén nhiét do
35°C, thoi gian 30 phat

v

Ngam trong cac nguyén li€u phu ¢ nhiét
do phong véi thoi gian 2 gio

Nudc loc 495 ml,
nudce cot chanh 5
ml. duong mat mia

'

V&t ra dé rao nudce

v

Séy déo ¢ nhiét 46 55°C, voi thoi gian 1
14 - 14,3 gi0, do0 am san pham dat 15,24 -

I
Lam ngu(f)i,*déng go1 va
hat chan khong

Bao bi PE chuyén
dung dugc kiém tra

San pham khoai lang sdy déo

va v¢ sinh sach sé

Hinh 1. So @6 quy trinh ché bién khoai lang siy déo

3.5.2. Thuyét minh quy trinh ché bién khoai
lang say déo

Butée 1. Nguyén liéu: St dung gidng khoai lang
vo nau dé thu mua tai tinh Quang Tri. Cu khoai
duoc lua chon phai dam bdo cac ti€u chuén vé an
toan vé sinh thuc pham, khong sdu, bénh, khong
dap nat, c6 d6 ngot cao va huong thom ty nhién.
Nguyén liéu can duoc thu hoach dung thoi diém
chin sinh 1y dé dam bao ham luong tinh bot, dudng
tu nhién, vitamin va khoang chét & mirc toi vu.

Bude 2. Kiém tra, dénh gia va lya chon: Cac
cu khoai lang s& dugc kiém tra, danh gia cac chi
tiéu co 1y, chi tiéu hoa sinh, chi ti€u vi sinh vat va
chi ti€u cam quan. Chi lya chon nhiing cu khoai
lang dam bao cac tiéu chuan chét lugng, khong bi
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ton thuong, khong bi sau, bénh, khong bi ha, khong
bi tham, khong bi Xép va khong bi mém nhiin.

Buoc 3. Ruwa sach va got vo: Khoai lang mat
sau khi thu hoach duoc rira sach bé'mg nude dé
loai bo bun dét, tap chat va vi sinh vt bam trén
bé mit. Cong doan nay c6 thé str dung ban chai
mém dé tranh 1am trdy xudc vo khoai. Trong san
xuit quy md 16n, khoai can dugc lam sach bing
maéy rira chuyén dung dé dam bao hiéu qua va tiét
ki€m thoi gian. Sau khi rira sach, khoai lang mat
duoc got bo 16p vo ngoai. Viée got vo can dugc
thyc hién can than dé khong lam ton thuong phan
thit khoai, dam bao giit duoc mau sic dep va
huong vi tu nhién cho san pham.

Buée 4. Thai lat va hdp chin so bg: Khoai
duoc thai thanh tung lat c6 d6 day khoang 1 cm.
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Viéc thai lat dong déu gitp qua trinh hip va siy
dién ra hiéu qua, dam bao khoai chin déu va kho
déu, khong bi chay hoic con sdng bén trong. Sau
khi ct thai, cac lat khoai dugc dem di hap & nhiét
do 130°C trong vong 15 phut. Myc dich la lam
chin so khoai, giup 1am mém cau trac, khoi day
mui thom ty nhién, ddng thoi hd tro giit mau sic
dep sau khi sdy. Viéc hap cling gitip 1am giam
enzym polyphenol oxidase giy oxy hoa, han ché
hién tuong tham den.

Buée 5. Lam ngudi: Sau khi hap, khoai dugc
dé nguoi ty nhién bang quat gi6 dén nhiét do
35°C, thoi gian 30 phut. Néu khoai con néng khi
ngam s& 1am thay doi tinh chat héa hoc va cam
quan cua san pham.

Buoc 6. Ngam trong dung dich: Khoai ngudi
duoc ngam trong dung dich gdm: 500 ml nuéc, 5
ml nudc ¢t chanh, 140 g duong mat. Muc dich
cua vi¢c ngam la tang cuong dd ngot tu nhién, on
dinh mau sic, déng thoi nude cdt chanh co chua
axit ascorbic giup chdng oxy hoa, han ché hién
tuong thAm mau do enzyme polyphenol oxidase,
cling nhu phan rng mailard x4y ra trong qua trinh
sdy. Thoi gian ngadm trong 2 gid s& gitp khoai
tham déu gia vi, ting gia tri cam quan cho san
pham.

Buée 7. Vot ra dé rdo nuwde: Sau khi ngam,
khoai dugc vét ra va dé rao hoan toan trude khi

Hinh 2. Khoai lang truéc khi siy
4. KET LUAN

Pi xac dinh dugce cong thirc ché bién san
pham khoai lang sdy déo véi ty 1& cac nguyén lidu
1a cu khoai lang 5 kg, nuéc loc 480 ml, nudc ct
chanh 20 ml va duong mat mia 120 g va da xac
dinh dugc cac thong s6 cong nghé cia quy trinh
sdy gom: Do day cua lat khoai lang 1 cm, sdy &
nhiét d6 55°C, sdy vdi van toc gio 1,5 m/s, véi
thong sd nay thoi gian sdy mdi mé tir 14 - 14,3
gio, d6 Am cua san phém dao dong tur 15,24 -
15,35%. Quy trinh ché bién khoai lang say déo
dugc thyc hién theo 9 budc, san pham ché bién
theo quy trinh ndy c6 ham luong cac chat dinh

say Viéc dé rao giup giam do am bé mat, rat
ngan thoi gian sy, tranh hién tuong hap hoi lam
mém khoai trong qu4 trinh sdy.

Buée 8. Sdy déo: Khoai lang duoc xép déu
vao khay sy va tién hanh siy ¢ nhiét do 55°C
trong 14 - 14,3 gio, khi d6 d6 am cia san pham
dat tir 15,24 - 15,35%. Muc tiéu ctia qua trinh say
1a loai bo nude tir tur, gitt duge d§ déo, mau sic,
huong vi va gia tri dinh dudng cua khoai lang
mat. Sy & nhiét do thip trong thoi gian dai s&
giip tranh hién twong chay xém hoac lam cing
khoai. Thiét bi siy can dam bao sach s&, khir
khuan dinh ky va kiém soat nhiét d6 6n dinh.

Buoc 9. Lam nguoi, dong goi va bao quan:
Khoai sau khi say xong dugc dé ngudi ¢ nhiét do
phong trudc khi dong go6i. Khoai sau khi ngudi
hoan toan dugc dong goi kin, hat chan khong dé
tranh tiép xtc voi khong khi va vi sinh vat, gitip
san pham bao quan dugc 1au hon. Co thé st dung
bao bi bang nilon chuyén dung dé hit chan khong
hodc bao bi dang hop nhua chuyén dung co lip
day kin va c6 goi hit am & bén trong. San pham
duoc bao quan & noi kho réo, sach sé&, thoang
mat, tranh anh nang truc tiép va tranh con tring
xam nhap. Ngoai ra san pham c6 thé bao quan &
nhiét d6 thuong hoac bao quan mat hay bao quan
lanh & nhiét do tir 5 - 10°C.

Hinh 3. Khoai lang siy déo
dudng cao, o6 mau vang cam dac trung, mui thom
dic trung, vi ngot dic trung, ciu trac deo dong
déu, it bi nhan va khong phat hién nAm mdc.
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STUDY ON THE DEVELOPING A PROCESS FOR PROCESSING DRIED CHEWY
SWEET POTATO
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Abstract

Dried chewy sweet potato slices are a product made from sweet potatoes, marinated with sugar and
food flavorings and dried at low temperatures. The experiment determined technological
parameters including the ratio of food additives, the thickness of the sweet potato slices, drying
temperature and wind speed. Each parameter was analyzed using four different formulas and the
physicochemical, nutritional, microbiological and sensory characteristics of the product in each of
the four experimental formulas were then evaluated. The objective of this study was to select the
most suitable formula for developing a process for processing dried chewy sweet potato. The
chosen formula consisted of 5 kg of sweet potatoes, 480 ml of filtered water, 20 ml of lemon juice
and 120 g of cane sugar syrup. The sweet potato slices were 1 cm thick, dried at 55°C with a wind
speed of 1.5 m/s. With these parameters, the drying time per batch was 14 - 14.3 hours. The
product's moisture content ranged from 15.24 - 15.35%, total protein content was 4.87 g/100 g,
total sugar content was 31.78 g/100 g, anthocyanin content was 26.79 mg/kg, vitamin C content
was 182.32 mg/kg, vitamin B1 content was 0.24 mg/kg, vitamin A content was 1.67 mg/kg, iron
content was 13.93 mg/kg, total aerobic microorganisms were 1.2 x 10> CFU/g and no mold was
detected. The product has a distinctive orange-yellow color, a characteristic aroma, a characteristic
sweet taste, a uniformly pliable texture, and minimal wrinkling.

Keywords: Processing, moisture content, sweet potato, process, dried chewy.
Ngay nhan bai: 12/02/2026

Ngay chuyén phan bién: 27/02/2026

Ngay thong qua phan bién: 15/3/2026

Ngay duyét dang: 9/4/2026

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026



