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TOM TAT

Cu khoai lang 1a loai ndng san giau gia tri dinh dudng, dic biét 1a giau tinh bot, vitamin va cac chét
khoang. Bot dinh dudng khoai lang hoa tan an lién 1a san pham thyc phdm duge ché bién tir bot khoai
lang, mot s6 nguyén liéu phu va phu gia thue pham. Hién nay, ¢ Viét Nam rat it cac cong trinh nghién
ctru cong bd vé quy trinh ché bién bot dinh dudng khoai lang hoa tan an lién. Muc tiéu cta nghién ctru
nay la xay dung quy trinh ché bién bot dinh duong khoai lang hoa tan an hen Céc thong so cong nghé
bao gom Ty 1& phéi tron cac nguyén liéu, thoi gian dao tron va nhiét do say Mbi thong s6 cong nghé
duoc b tri theo 4 cong thirc thi nghiém, mdi cong thirc thi nghiém co khéi lugng 2 kg va duoc lap lai
3 lan. Két qua da x4c dinh duoc ty 16 phdi tron cac nguyén liéu la: Bot khoai lang 80%, sira bot khong
duong 8%, B-cyclodextrin 10% va dudng trang 2%; thoi gian ddo tron la 3 phit; nhiét do sdy 1a 70°C.
Véi céc thong s6 cong ngh¢ nay, thoi gian say la 120 phat, d6 am clia san pham nho hon 6%. San
phdm c6 ham lugng protein (3,18-3,31 g/100 g), dudong tong sb (34,97-35,79 g/100 g), vitamin Bl
(0,23-0,25 mg/kg), vitamin B2 (0,3-0,32 mg/kg), vitamin A (1,53-1,57 mg/kg), canxi (825-897
mg/kg), sit (13,62-15,62 mg/kg), khong phat hién nam mdc, mau vang nhat ddc trung, mui thom dic

trung, vi ngot bui dic trung, ciu trac va trang thai toi xop, khong bi von cuc.

Tir khoa: Bét dinh dudng, chi tiéu chdt leong, hod tan, khoai lang, quy trinh ché bién.

1. DAT VAN BE

Bot dinh dudng hoa tan an lién 1a thyc pham
duogc ché bién thanh dang bot min tir cac nguyén
liéu ty nhi€n nhu: Ngii cbe, cac loai rau cu qua,
cac loai nguyén liéu thuc phdm va phy gia thuc
pham. San phdm di duoc lam chin, siy kho, bao
quan dugc dai ngay va van chuyén di xa duoc,
san pham dugc pha ché véi nude nong hodc nudc
s0i, c6 thé bo sung thém sira hodc cac loai phy gia
thue phdm khac tuy theo s& thich cia timg ngudi
dé st dung ngay ma khong can mét thoi gian ché
bién, mang lai su tién lgi cho nguoi st dung [1].
Hién nay, trén thi truong c6 mot s6 loai bot dinh
dudng hoa tan an lién dugc ché bién tir cac
nguyén liéu gao, bot mi, bdt ngd, bot dau, bot
khoai tiy, rau qua, trimg gia cdm, dudng va sira
bot. Pbi voi san pham bot dinh dudng hoa tan in
lién ché bién tir bot khoai lang, dén thoi diém
nay, co rat it cac cong trinh khoa hoc d cong bd.

O Viét Nam, ciy khoai lang dugc trong &
khip cac dia phuong, dac biét 1a ¢ tinh Quang Tri
voi nhiéu giong khoai lang khac nhau, cho nang
sudt cao va chat luong tbt, toan tinh 6 khodng
4.200 ha khoai lang va san luéng mdi nim dat
30.000 tin. Tuy nhién, & nudc ta, cii khoai lang
van chu yéu dugc su dung dé #n tuwoi, cac san
pham ché bién tir cu khoai lang v6i quy md cong
nghiép van con rat khiém tén [2]. Cu khoai lang
la loai néng san giau gia tri dinh dudng, dac biét
1a tinh bot, vitamin va chat khoang, ngoai ra con
c6 chira cac hop chit c6 hoat tinh sinh hoc [3].
Khi phdi tron va sdy kho néu khong dung ky
thuét s€ lam hao hyt vitamin, anthocyanin va céac
hop chét ¢6 hoat tinh sinh hoc, déng thoi s€ lam
mat di hoat tinh sinh hoc cua cac thanh phan nay.
Nghién ctru nay sir dung bot khoai lang duoc ché
bién tir ca khoai lang vo tim, giéng khoai lang
Béao Ninh (lpomoea batatas (L.) Lam), vé c6 mau

NONG NGHIEP VA MOI TRUSNG - KY 1 - THANG 8/2026 31



KHOA HOC & CONG NGHE

tim va thit c6 mau vang nhat dong déu dic trung
duoc trong nhiéu & tinh Quang Tri [4].

Cu khoai lang khéng chi 12 ngudn thuc pham
quan trong ma con c6 nhiéu dic tinh ting cudng
sitc khoe, nhu hoat tinh chéng oxy hoéa, chéng
viém va chéng ung thu [5]. Mic du gidu cac
thanh phan dinh dudng, nhung trong ct khoai
lang lai it cac axit amin khong thay thé, axit béo
khong no, canxi, phospho, sit va k&m. Ngoai viéc
dung 1am nguyén liéu cho ché bién mén an, ci
khoai lang ciing dugc sit dung lam nguyén li€u
cho nganh coéng nghiép thyc pham, nhu ché bién
bot dinh dudng, banh bich quy, banh my, db
ubng, thuc pham chire ning, thyc pham an nhanh
va nhiéu san pham thyc pham khac c6 gia tri dinh
dudng cao [6, 7]. Viéc bd sung cac thanh phan
dinh dudng tr cac loai nguyén li€u khac giup cho
san phérn thuc phém dugc hoan thién hon 1a rit
can thiét. Tir cac nghién ciru thim do va céc tai
liéu tham khao cho thdy, khi b sung sita bot
khéng duong, B-cyclodextrin va duong tring vao
bot khoai lang s& gitip cho san phdm bot dinh
dudng nay dugc hoan hdo hon [1, 7, 8]. Ngoai ra,
B-cyclodextrin con c6 tdc dung gilt cho mau va
huong cta san pham duoc bén hon [9]. Vi vay,
muc tiéu cua nghién ctru nay la xay dung quy
trinh ché bién bot dinh dudng khoai lang hoa tan
an lién, cac thong s6 cong nghé gom: Ty 18 phdi
tron nguyén li€u, thoi gian dao trén va nhiét do
sdy... gop phan lam da dang hod cac san phdm
thyc pham ché bién tir ci khoai lang va lam
phong phii thém ngudn tu ligu tir ci khoai lang &
nudc ta.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vit li€u

2.1.1. Nguyén liéu

Nguyén li¢u chinh dugc st dung la bot khoai
lang say kho (d6 a am tir 6,32-6,54%, c6 mau vang
nhat déng déu dic trung, mui thom déc trung, cau
trac kho va toi min ddng déu, khong bi vén cuc,
khong bi am mdc, khong 13n cac tap chat, khong
c6 mau, khong c6 mui va vi la) ché bién tir o
khoai lang v6 tim, gidng khoai lang Bao Ninh
(Ipomoea batatas (L.) Lam) duoc trong & tinh
Quaéng Tri. Cu khoai lang phai dam bao d¢ tuoi,
nguyén ven va khong bi sau, bénh, vé cu c6 mau
tim va thit ci c6 mau vang nhat dong déu dic
trung. Ngoai nguyén li¢u chinh 1a bdt khoai lang,

con st dung cac nguyén li¢u khac 1a sira bot
khong duong, B-cyclodextrin va duong trang, cac
nguyén liéu nay phai dam bao cac ti€u chuan chat
lwong va c6 nguon gde xuat xu tai Viét Nam. Sira
bot khong duong sir dung trong nghién ctru nay la
sitra gay (da tach chat béo), ¢6 do am nho hon 5%,
cau trac dang bot min va toi xop, vi thanh nhat,
mui thom ty nhién va c6 mau trang nga. Dbi voi
f-cyclodextrin, la nhung oligome dang vong dugc
tao nén tr cac don vi glucopyranozyl, lién két v6i
nhau bang lién két a-1,4 c6 wu diém 1a tro véi tac
nhan hoa hoc va kha bén virng. Trong san xuat
thyc pham thi f-cyclodextrin duge ding dé bao
vé chit thom, chit mau va chét d& bi oxy hoa.
Buong kinh trang c6 do pol (sacaroza) > 99,7%,
c6 mau trang, chi s6 mau < 45 Icumsa, d6 am <
0,03%, ham lugng duong khi < 0,04%, ham
luong tro dan dién < 0,02%, tap chat < 40 ppm,
khong bi von cuc va khong bi chay nudc
2.1.2. Vat liéu va hod chat

Str dung axit H,SOy, axit HCI, NaOH, KOH,
CuSOq, K:SO:, Na,COs, nudc cit, methanol va
hexane... Cac vat lidu, hoa chit dam bao chat
luong, do tinh khiét va c6 ngudn gbc xudt x1r tai
Viét Nam.

2.1.3. Dung cu, may moc va thiét bi

St dyng may tron bot khoé nhén hi€u
Hongling HS-10, chat liéu inox 304, cong suat
750W, ngudn dién 220 V/SO Hz, mdi mé tron tbi
da dugc 4 kg bot, tbc d6 tron tr 12-60
vong/phut. Ray inox nhan hiéu D300 kich c& 15
sang 0,14 mm.

Ta sdy 101-2A, dung tich 136 lit, nhan hiéu
101-2A; nhiét d6 cao nhat la 300°C, nhiét do
trong tu séy déu duoc hién thi trén déng ho sb,
gia nhiét tir 2 mat, cong sudt gia nhiét 3 kW, do
phéan dai nhiét d6 + 1°C, man hinh hién thi nhiét
d6 k¥ thuat s6 LED, tdc do quat 2.800 vong/phut,
kich thudc trong (D x W x H): 450 x 550 x 550
mm, kich thude ngoai (D x W x H): 860 x 560 x
50 mm, nguon dién 220 V, 50 Hz, sir dung 5 khay
sdy, m&i mé sdy 1a 4 kg mau.

Ngoai ra, con st dung thiét bi do do6 4m, binh
hat 4m, can dia Nhon Hoa loai 5 kg, can phéan
tich 4 s6 1é (ABT 220-5DNM) cua hang Kern -
Puc, khay inox, kep inox, dao inox, ludi inox,
thét gb, chau inox, rd inox, pipet, ng dong, 6ng
nghiém va nhiét ké...
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2.1.4. Dia diém thuc hién

Thi nghiém dugc thyc hién tai Phong thi
nghiém thuc B6 mén Khoa hoc va Cong nghé
thuyc pham, Khoa MJdi truong, deng Pai hoc
Khoa hoc Tu nhién, Pai hoc Quf)”c gia Ha Noi.
Ph@ng thi nghiém thugc Vién Kiém nghiém va
Kiém dinh chat lugng VNTEST.

2.2. Phuong phap nghién ciru

2.2.1. Phuong phap xuw ly nguyén liéu

Céc loai nguyén liéu nhu: Bot khoai lang,’sfra
bot khong duong, f-cyclodextrin, duong trang,
sau khi dugc lya chon s& duoc sang qua rdy cd 16
sang 0,14 mm d¢€ tach nhitng phan nguyén li¢u c6

kich thudc 16n hon va loai bo céc tap chét con 1an
trong nguyén li€u. Sau d6, cac nguyén li¢u nay sé&
duoc can dinh lugng theo cac cong thic thi
nghiém.

2.2.2. Phwong phdp bé tri thi nghiém

Dua vao cac ’ké’t qua nghién ciu tham do,
nghién ctru da thiét 1ap dugc mo6 hinh gom 3 thi
nghiém, moi thi nghiém c6 4 cong thirc, moi cong
thire thyc hién véi 2 kg mau va dugc lap lai 3 lan
nhu sau:

- Thi nghiém 1. Xac dinh anh huong cua ty 1é
cdc nguyen liéu [1, 7, §].

(A A n - Céc cong thuc thi nghiém
TT Céc y€u t0 thi nghiém Pon vi tinh T CTa CT3 T4
1 Bot khoai lang % 70 75 80 85
2 Stra bot khong duong % 8 8 8 8
3 B-cyclodextrin % 20 15 10 5
4 Duong trang % 2 2 2 2
Pé c6 co so cho viéc xac dinh ty 18 p- Thi nghiém siy & dai nhiét d6: CT-9 (65°C),

cyclodextrin phil hop cho san pham, dwa vao cac
két qua nghién ciru tham do va cac nghién ctru
trong va ngoai nude [10, 11]. Cac mau duge tron
déu trong may tron voi thoi gian dao trén la 3
phut (trong duong s6 vong quay dao tron 180
vong) va sy ¢ nhiét do 70°C dén do am dudi 6%
(6 do am nay s€ han ché duoc su phat trién cua
nam moc) [12, 13], phan tich cac chi tiéu hoa 1y,
dinh dudng, vi sinh vat va cam quan, tr do lya
chon cong thirc phii hop dé xay dung quy trinh
ché bién.

- Thi nghiém 2. Xac dinh anh hwong cia thoi
gian dao tron.

Thuyc hién thi nghiém véi thoi gian ddo tron
1a CT-5 (1 phut, twong duwong sd vong quay dao
tron 1a 60 vong), CT-6 (2 phut, twong duong sd
vong quay ddo tron la 120 vong), CT-7 (3 phut,
tuong duong s6 vong quay dao tron 1a 180 vong)
va CT-8 (4 phut, trong dwong sé vong quay dao
tron 1 240 vong) [8-10]. Cac yéu t6 c¢b dinh bao
gém: Ty I¢ nguyén liéu dugc lya chon mdt cong
thirc phtt hop ¢ thi nghiém 1, thoi gian sy 120
phat va nhiét 6 sdy 1a 70°C dén do am dudi 6%.
Ham muc tiéu hudng toi 1a chi tiéu chat luong
ctia san pham.

- Thi nghiém 3. Xdc dinh danh hudng cua
nhiét do sdy.
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CT-10 (70°C) CT-11 (75°C) va CT-12 (80°C) [7-
9]. Cac yéu t6 ¢b dinh gdm: Ty 1& nguyén liéu
duoc lya chon mot cong thic phu hop ¢ thi
nghiém 1, thoi gian sy 120 phut, thoi gian dao
tron la 3 phat va do 4m cua san ph:flm can dat la
dudi 6%. Ham muc tiéu hudng t6i 1a chi tidu chat
luong ciia san pham.
2.2.3. Phuong phadp phan tich

- Phuong phap xac dinh do am: Xac dinh
bang phuong phap sdy den khéi lugng khong doi
& 105°C. Po am cua mau dugc tinh theo cong
thtre sau:

X = (m, — my) 100

(m, —m,)

Trong d6: X 1a 6 4m cua mau (%) my 14 khéi
lugng coc (g); m, la khéi luong cbe va mau trude
khi say (g); ms la khéi lwong cbc va mau sau khi
sdy (g). Két qua 1a trung binh cong két qua 2 lan
xac dinh song song. Chénh léch két qua giira 2 1an
xac dinh khong dugc 16n hon 0,5% [14].

- Phuong phap xac dinh chi tiéu hoéa sinh:
Ham luong xo thé dugc xac dinh theo TCVN
4998:1989 [15] va ham lugng protein tong s6 x4c
dinh theo TCVN 10034:2013 [16]. Di v6i ham
luong duong tong s6 duoc xac dinh theo TCVN
4594:1988 [17]. Ham luong anthocyanin dugc
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xac dinh theo phuong phap pH vi sai theo TCVN
11028:2015 [18]. Tuong tw dbi voi vitamin C
dugc xac dinh theo TCVN 8977:2011 [19],
vitamin B1 dugc xac dinh theo TCVN 5164:2008
[20], vitamin B2 dugc xac dinh theo TCVN
8975:2018 [21], vitamin A dugc xac dinh theo
TCVN 8972-1:2011 [22], vitamin E dugc xac
dinh theo TCVN 8276:2018 [23]. Ham lugng
canxi, sit, kali, magie va natri dugc xac dinh theo
TCVN 10916:2015 [24], ham lugng photpho
duoc xac dinh theo TCVN 9043:2012 [25].

- Phuong phép xac dinh céc chi ti€u vi sinh
vat: Vi sinh vét téng s6 duoc xac dinh theo
TCVN 4884-1:2015 [26]. Tong sb ndm mbc dugc
xac dinh theo TCVN 8275-2:2010 [27].

Phwong phap xac dinh chi tiéu cam quan:
Buoc thuc hién theo phuong phép cho diém. Hoi
ddng cam quan gém chu tich hoi dong, thu ky va
c4c thanh vién, co do tudi tir 18-40 tudi, gdm ca
nam va nir. Trude khi danh gia cam quan, hoi
dong duoc huan luyén. Trang thai, mau sac, mui
va vi cua cac mau dugc xac dinh theo thang diém
5 gdm 6 bac. Téng diém cua cic chi tidu cam
quan cao nhat 1a 20 diém va thap nhét 13 0 diém.
Tinh diém trung binh cta cac thanh vién hoi dong
d6i v6i timg chi tiéu cam quan, tiép theo nhan véi
hé sé quan trong tuong tmg cua chi tiéu dé goi 1a
diém co trong lugng cua tig chi tiéu, sau d6 tinh

téng sd diém c6 trong luong cua tat ca cac chi
tiéu cam quan dugc s6 diém chung. Véi loai tot
(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 sé quan
trong dugc hoi dong thong nhat 1a: Hinh thirc bén
ngoai (1,1), trang thai bén trong (0,7), mui (0,9)
vavi (1,3) [28].

2.2.4. Phuwong phdp xir Iy s6 liéu

Str dung phan mém Excel dé hé thong hoa
cac thong tin, s6 lidu phuc vu phan tich va danh
gia. Cac sb liéu phan tich dwoc xur 1y phan tich
thong ké SAS 9.0. Phan tich gia thiét thong ké
theo ANOVA va céc gia tri trung binh dugc so
sanh bang LSD ¢ mirc p<0,05.

3. KET QUA VA THAO LUAN
3.1.Cac yéu t6 anh hwéng dén qua trinh ché
bién sdn pham bt dinh duwdng khoai lang hoa tan
3.1.1 Anh huong cua ty l¢ phoi trén cac
nguyén liéu den chi tiéu chat luong cua san pham
Viéc phdi hop giira cac nguyén liéu va phu
gia thyc pham mot cach can d6i, khoa hoc va hop
1y s€ gbp phén tao ra san pham thyc pham c6 gia
tri dinh dudng va gia tri cam quan cao. Két qua
nghién ctu dugc mo ta & bang 1.

Bing 1. Anh hwéng ciia ty 18 phoi tron cic nguyén li¢u dén chi tiéu chit lwgng cilia sin phim

, YA 1k Céc cong thirc thi nghiém
TT | Cac chi ti€u chat luong T CT-2 CT3 CTa
1 Do am (%) 5,89% 5,88% 5,8 5,719
2 Chat xo tho (g/100 g) 0,47% 0,47%¢ 0,482 0,49
3 | Protein tdng sb (g/100 g) 3,11 337° 3,18¢ 3,1
4 | Puong tdng s (g/100 g) 36,57 34,85 35,62 35,05
5 Anthocyanin (mg/kg) 20,05% 20°° 22° 23.2¢
6 Vitamin C (mg/kg) 9,83" 11,26 12,09¢ 8,091
7 Vitamin Bl (mg/kg) 0,23 0,22" 0,23"¢ 0,257
8 Vitamin B2 (mg/kg) 0,32* 0,26 0,32 0,29
9 Vitamin A (mg/kg) 1,517 1,51 1,53 1,57
10 Vitamin E (mg/kg) 3,2° 3,52° 3,14° 2,5°
11 Canxi (mg/kg) 891° 871° 825° 914°
12 Phospho (mg/kg) 0,84% 0,84% 0,8° 0,82°
13 Sit (mg/kg) 14,64° 15,98" 13,62° 13,019
14 Kali (mg/kg) 2785 2875 2538° 26541
15 Magie (mg/kg) 308 326 344° 311
16 Natri (mg/kg) 692° 715 612° 675°
17 Th"ire}ﬁ IS{‘}’HV(IS;%I/;? 41x10° | 38x10° | 13x10" | 45x10°
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18 | Tong sb nam mdc (CFU/g) KPH KPH KPH KPH
3,69 3,63 3,84 3,72
Mau sic Mau vang Mau hoi Mau vang Mau vang
nhat, xen lan \ nhat dac N
N vang nhat hoi dam
mau trang trung
3,84 3,91 3,97 3,93
Mui Mai thom |-y o | Mt thom oy hom
nhe dac trung
19 3,81 3,74 4,12 3,76
Vi Vi ngot dam Vi ngpt hoi V1Vngot bui Vi ngot nhe
dam dac trung
3,53 3,79 4,01 3,68
I . Toi x0p, Toi x0p, Toi x0p, Toi x0p,
Cau triic va trang thai khéng von khong von khong von | khong von
cuc cuc cuc cuc
Xéo loai 14,87 15,07 15,94 15,09
p 10 Trung binh | Trung binh Kha Trung binh

Ghi chii: KPH: Khéng phat hién. Cdc ky ti khdc nhau trong cing mét hang biéu thi sw khdc biét

c6 Y nghia thong ké gitta cdc cong thirc (p<0,05).
Bang 1 cho thdy, d6 am & cac mau bot dinh
dudng khoai lang hoa tan dao dong tur 5,71-
5,89%, ham luong chét xo thd cta san pham giita
cac cong thirc nay khong c6 sy khac biét va dao
dong tir 0,47 g/100 g dén 0,49 g/100 g. So sanh
thanh phan dinh dudng cta san phdm bot dinh
dudng khoai lang hoa tan ¢ cac cong thirc thi
nghiém cho thay, khong c6 su khac biét nhiéu
gilta cac mau san pham. Tuy nhién, miu san
pham & cong thie CT-3 ¢6 ham luong vitamin C,
vitamin B2, vitamin A, ham lugng magie va mét
s6 chat dinh dudng cao hon miu san pham & cac
cong thuc thi nghiém khac. Mot s6 thanh phan
dinh dudng con lai thi twong déng voi mau san
phim & cac cong thirc thi nghiém khic. Mau san
pham bot dinh dudng khoai lang hoa tan & cong
thire CT-3 ¢6 tong s6 vi sinh vat hiéu khi 1a 1,3 x
10' CFU/g, thap hon so v&i mau san phim bot
dinh dudng khoai lang hoa tan ¢ cac cong thirc
thi nghiém khac. Tat ca 4 mau san pham nay deu
khong phat hién sy c6 mét cua nam moc. Xét vé
chi tiéu cam quan, mau san pham bot dinh dudng
khoai lang hoa tan ¢ cac cong thirc CT-3 c6 tong
diém cam quan la 15,94 diém va duoc hoi déng
cam quan xép loai khd. MAu san phim nay c6
mau vang nhat déc trung, mui thom déc trung, vi
ngot bui dac trung, cau tric va trang thai toi xop,
khong von cuc. Cac miu san phdm bot dinh
dudng khoai lang hoa tan ¢ cong thuc CT-2 va
CT-4 c6 tong diém cam quan twong duong nhau

va duge hoi dong cam quan xép loai trung binh.
Trong 4 miu san pham bot dinh dudng khoai lang
hoa tan ¢ cac cong thic thi nghiém thi mau &
cong thirc CT-1 ¢6 tong diém cam quan thap nhét
va duge hoi dong cam quan xep loai trung binh.
Két qua nay twong dong véi két qua nghién ctru
cua Majiding va cs (2023) [1], Nurhayati va cs
(2017) [29]. Viéc xac dinh dugc ham lugng B-
cyclodextrin thich hop ddi véi san pham co y
nghia khoa hoc va thyc tién cao; B-cyclodextrin
c6 tac dung bio vé huong thom, mau sdc, cac
thanh phfin ¢ hoat tinh sinh hoc va mét s6 chat
dinh dudng cho san phém, dac biét 1la dudi tac
dung cua anh sang, nhiét d6 cao hoac sy oxy hoa.
Két qua & cong thie CT-4 ¢6 ham luong mot sd
chit dinh dudng thdp hon CT-3 1a do sir dung
ham luong B-cyclodextrin thip, do d6 khong du
kha ning dé tao phirc hop va bao boc cac chat
dinh dudng, dan toi cac chat dinh dudng nay dé
bi ton thit bai anh sang, nhiét d6 cao hodc su oxy
héa. Nhung khi st duyng ham lugng p-
cyclodextrin qua cao s& lam hiéu sudt gitr chat
nhay cam suy giam, lam tang d¢ nhot, thay do6i
céu triic pha va lam bién dang dd hoa tan cua hé
thong thyc pham, din dén ton thét cac chit chng
oxy hoa, vitamin C va hop chit mau tuy nhién do
tuong tac bao hoa hodc du thira ciu triic boc [30].
Do do, chon cong thirc CT-3 vai ty 1€ cac nguyén
liu 1a: Bot khoai lang 80%, sita bot khong duong
8%, B-cyclodextrin 10%, dudng tring 2% dé thyuc
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déu s& din t6i chat luong san pham ciing khong
déu. Két qua xac dinh anh huong cua thoi gian
dao tron dén chi tidu chat lugng cta san pham
duoc thé hién & bang 2.

hién céc nghién ctru tiép theo.

3.1.2. Anh huong cua thoi gian dao tron dén
chi tiéu chat heong ciia san pham

Qua trinh dao trén ciing anh hudng rit 16n
dén chat lugng cta san pham, néu dao tron khong

Bing 2. Anh hwéng ciia ciia thoi gian ddo tron dén chi tiéu chit lwong ciia sin phim
Céc cdng thuc thi nghiém

TT | Cac chi ti€u chat lugng T35 CT-6 T TS
1 D6 4m (%) 5,727 5,75% 5,73% 5,76
2 Chat xo thé (g/100 g) 0,53 0,53"¢ 0,54 0,52*
3 | Protein tong s6 (/100 g) 3,19 321% 321% 3,05°
4 | Pudng téng s6 (g/100 g) 35,62% 35,64 35,79° 35,23¢
5 Anthocyanin (mg/kg) 23,64™° 23,63"° 23,63™° 23,2¢
6 Vitamin C (mg/kg) 11,87 11,76™ 11,76™° 11,37¢
7 Vitamin B1 (mg/kg) 0,24 0,24™° 0,25™° 0,21°
8 Vitamin B2 (mg/kg) 027" 027" 0,3° 0,25¢
9 Vitamin A (mg/kg) 1,53% 1,54% 1,57° 1,46°
10 Vitamin E (mg/kg) 3,09 3,07 3,13 3,02¢
11 Canxi (mg/kg) 878" 883° 889° 864°
12 Phospho (mg/kg) 0,82 0,81% 0,83° 0,79°
13 Sit (mg/kg) 13,65 13,69 13,87° 13.45¢
14 Kali (mg/kg) 2519% 2516 2523 25212
15 Magie (mg/kg) 336 332° 343¢ 311%
16 Natri (mg/kg) 603" 607" 612° 675¢
Tong s0 vi sinh vat hiéu 1 1
17 khi (CFU/e) 1,4x 10 1x10 8 8
18 | Tong sb nam mdc (CFU/g KPH KPH KPH KPH
3,61 3,67 3,86 3,73
Mau sic Mau vang Mau vang nhat | Mau vang nhat Mau nhat
nhat khong Kkhéne done dé ddu da no dé
dong deu ong dong dcu €u dac tI'lI‘Ilg vang dcu
3,82 3,76 3,95 3,69
Mui Mui thom Mui thom Mui thom Mui hoi khét
khong deu khong deu dac trung
3,68 3,84 4,09 3,87
19 Vi Vingot Vingot Vingot bui leri ig’;oii
khong déu khong déu dac trung hoi déng'
3,64 3,71 4,06 3,74
Aoy ;- Cau trac va Cau truc va . % .
Cau tric va trang thdi trang thai khé | trang thai kho Kh ATOI xop. khAT o1 XOP,
khéng déu kh6ng déu ong von cuc ong von cuc
o loai 14,75 14,98 15,96 15,03
p 108 Trung binh Trung binh Kha Trung binh

Ghi chu: KPH: Khong phat hién. Cac ky tw khdc nhau trong cung mot hang biéu thi su khac biét
6 ¥ nghia thong ké giita cdc cong thire (p<0,05).
Két qua & bang 2 cho thédy, cac chi tiéu vé
ham luong nudc, ham luong chat xo tho, ham
lugng dudng tong s6 va ham luong cac chét

khodng ctia cic mau bot dinh dudng khoai lang
hoa tan & cac cong thiic khong cé sy khac biét
nhi¢u. Nhung ham lugng anthocyanin va cac
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vitamin lai c6 sy thay ddi giita cac mau bot dinh
dudng khoai lang hoa tan. Cu thé, mau bot dinh
dudng khoai lang hoa tan & cong thiic CT-5 (1
phut dao tron, trong Gng 60 vong quay dao tron),
& cong thuc CT-6 (2 phut ddo trén, twong ung
120 vong quay ddo trdn) va & cong thuc CT-7 (3
phut ddo trdn, twong ung 180 vong quay ddo tron)
su bién d6i vé ham lugng anthocyanin va cac
vitamin lai khong c6 ¥ thong ké. Nhung ddi véi
mau bot dinh dudng khoai lang hoa tan & cong
thirc CT-8 (4 phut dao tron, twong tng 240 vong
quay dao tron) c6 sy gidm ham luong
anthocyanin va cac vitamin so v6i ba mau ¢ cong
thirc CT-5, CT-6 va CT-7. S¢ di c6 hién tuong
nay 14 khi dao tron véi thoi gian dai, van toc 16n
cling 1am bién d6i ham lugng anthocyanin va cac
vitamin. Ngoai ra, khi xét vé gia tri cam quan
mau bot dinh dudng khoai lang hoa tan & cong
thire CT-8 c6 mui hoi khét, vi ngot xen 13n vi hoi
dang, hién tuong nay dién ra 13 do qué trinh dao
tron voi van tde 16n va thoi gian dai, lam nong
budng dao tron sinh nhiét va gay chay khét, tao
céc chit gdy vi dang cho san phim. Xét vé chi
tiéu cam quan ctia 3 mau bot dinh dudng khoai

lang hoa tan ¢ cac cong thic CT-5, CT-6 va CT-
7, két qua cho thdy, miu & cong thuc CT-7 co
nhiéu vu diém hon d6 1a san pham c6 mau vang
nhat déu dic trung, mui thom dac trung, vi ngot
bui dic trung, cdu trac toi x6p va khong bi von
cuc, téng diém cam quan la 15,96 diém va duge
hoi dong cam quan xép loai kha. Trong khi do,
cac mau bot dinh dudng khoai lang hoa tan & cac
cong thirc CT-5 va CT-6 c6 mau vang nhat khong
ddng déu, mui thom khong déu, vi ngot khong
déu, cdu trac va trang thai kho khong déu. Piéu
d6 cho thdy, viéc dao tron san pham véi thoi gian
1 va 2 phut khong du kha nang lam phan tan déu
cac thanh phan nguyén lidu cia san pham. Két
qua nay ciing phu hop véi két qua nghién ciru cia
Majiding va cs (2023) [1], Nurhayati va cs (2017)
[29]. Vi vy, chon thoi gian ddo tron 1a 3 phut dé
tién hanh cac thi nghiém tiép theo.

3.1.3. Anh hwéng cua nhiét d¢ sdy dén chi
tiéu chat lwong ciia san pham

Qua nghién cuu tham do cho théy, nhiét do
sdy anh huong nhiéu dén chi tiéu chat luong cua
san phim. Két qua nghién ciru nay duoc trinh bay
0 bang 3.

Bing 3. Anh hwéng ciia nhi¢t dd siy dén chi tiéu chit lrgng ciia sin phim

f 1aa X Céc cong thirc thi nghiém
TT | Cac chi tiéu chat lugng T CT-10 CT11 CT12
1 D6 am (%) 5,83° 5,75 5,73 5,72
2 Chat xo tho (g/100 g) 0,48" 0,48% 0,45° 0,43¢
3 | Protein tong s6 (g/100 g) 3,24° 3,31° 3,16° 3,07°
4 | Puong tong sb (g/100 g) 34,68° 34,97° 33,76° 33,62¢
5 Anthocyanin (mg/kg) 22,24% 23,26 21,45° 21,23¢
6 Vitamin C (mg/kg) 11,37° 12,28° 11,52° 11,13¢
7 Vitamin Bl (mg/kg) 021* 0,23° 0.21* 0,19
8 Vitamin B2 (mg/kg) 0,29 031° 0,27° 0,24°
9 Vitamin A (mg/kg) 1,47° 1,56° 1,51° 1,49¢
10 Vitamin E (mg/kg) 324" 3,47° 3,16° 3,02°
11 Canxi (mg/kg) 884" 897° 856° 841¢
12 Phospho (mg/kg) 0,87 0,91° 0,83 0,81
13 Sit (mg/kg) 15,36" 15,62° 14,45° 14,27°
14 Kali (mg/kg) 2842%° 2894 2816 2743¢
15 Magie (mg/kg) 331%° 336%™ 312% 309
16 Natri (mg/kg) 716™ 713% 714%™ 7097
17 | Tong ls(‘}’llv(lcsl;%‘/g hicu |y ox10r | 12x100 | 13x10" 1,5 x 10"
18 | Tong sé ndm méc (CFU/g)  KPH KPH KPH KPH
19 3,95 4,09 3,84 3,76
N N Mau vang N Mau vang
Mau sac Mau vang nhat dic Mau vang nhat xen Ian
nhat nhat A
j trung j mau nau
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4,01 4,03 3,76 3,69
.. .. Mui thom
Mui Mii thom | MU PO v thom | xen 1n mui
actrung hoi khét
3,97 4,26 3,45 3,53
Vi Vingotbii | Vingotbui | V.r&gtnhe | Vingotnhe
dac trung dac trung xen 'an vi xen fah vi
hoi dang hoi dang
) 3,86 4,13 4,02 3,94
Cau truc va trang thai Toi x6 Toi x0p, Toix0p, | Toix0p, khong
P khong von cud khong von cug von cuc
Xép loai 15,79 16,51 15,07 14,92
i Kha Kha Trung binh Trung binh

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

6 y nghia thong ké giita cdc cong thire (p < 0,05).

Bang 3 cho thdy, miu sin phim bot dinh
dudng khoai lang hoa tan an lién & cong thirc CT-
10 ¢ nhiéu vu diém hon mau san pham bot dinh
dudng khoai lang hoa tan an lién & cac cong thirc
khac. Cu thé, cac chi tiéu vé dinh dudng cao hon,
ham lugng nude thip hon, chi tiéu vi sinh vat
thap hon. San phidm nay c6 mau vang nhat dic
trung, mui thom dac trung, vi ngot bui dac trung,
cAu tric trang thai toi xép va khong bi von cyc,
tong diém cam quan 1a 16,51 diém va xép loai
kha. Két qua nay ciing trong dong véi két qua
nghién ctu cua Majiding va cs (2023) [1],
Nurhayati va cs (2017) [29]. MAu san phim bot
dinh dudng khoai lang hoa tan an lién & cong
thtc CT-9 c6 mdt sb thanh phan dinh dudng
twong dong voi mau san phdm bot dinh dudng
khoai lang hoa tan in lién ¢ coéng thic CT-10,
nhung d6 4m cao hon va tong diém cam quan
thap hon. San pham bot dinh dudng khoai lang
hoa tan an lién ¢ cong thirc CT-11 va CT-12 ¢6
ham luong cac chat dinh dudng va chi tiéu cam
quan thip hon so véi miu san phiam bot dinh
dudng khoai lang hoa tan an lién & cong thirc CT-
10. Biéu d6 cho thiy, khi siy & nhiét do qua cao
s& 1am bién ddi cac thanh phan dinh dudng, dic
biét 14 cac thanh phan nhay cam véi nhiét do cao
va dé& bi oxy ho4; khi sdy ¢ nhiét do cao ciing s&
lam bién d6i nhanh cac thanh phéan tao huong va
tao mau. Do d6, chon nhiét d6 siy la 70°C dé
thyuc hién cac thi nghiém tiép theo.

3.2. Pé xuit quy trinh ché bién san pham bjt
dinh dudng khoai lang hoa tan

3.2.1. So do quy trinh ché bién san pham bot
dinh dwong khoai lang hoa tan

38

Tir cac két qua trén, so dd quy trinh ché bién
bot dinh dudng khoai lang hoa tan bao gom céc
budc ¢ hinh 1.

Bot khoai lang 80%

| Kiém tra. danh gia. sang va lwa chon |

Stra bot khong dieang 8%.
p-cyclodextrin 10% va
dwong tring 2%

| Can dinh lwgng ty 1€ cac nguyén lidu

}

Phéi trén va dao trén déu. thoi gian dao tron
3 phit (s vong quay dao tron 180 vong)
Say khé & nhiét do 70°C. thai gian say 120
phut. d6 am dat dwdi 6%

|<—| Kiém tra. danh gia va lwa chon

| Can dinh lwgng va bao géi. mdi hép 300 g |4—l Kiém tra va vé sinh sach sé |
San pham bét dinh dwéng
khoai lang hoa tan

Hinh 1. So' d6 quy trinh ché bién san phim bjt
dinh dwdong khoai lang hoa tan

3.2.2. Thuyét minh quy trinh ché bién san pham
bot dinh duong khoai lang hoa tan

Buée 1. Chuan bi nguyén ligu: St dung cac
loai nguyén li¢u trong ché bién gdbm: Bot khoai
lang say kho (d6 am tir 6,32-6,54%, c6 mau vang
nhat dé)ng déu dic trung, mui thom dac trung, cAu
trac kho va toi min dong déu, khong bi von cuc,
khong bi 4m méc, khong 1an cac tap chit, khong
c6 mau, khong c6 mui va vi la), sira bot khong
duong, B-cyclodextrin va duong trang. Yéu cau
bot khoai lang phai ché bién tir ci khoai lang vo
tim dugc trong & tinh Quang Tri. Bot khoai lang
c6 mau vang nhat dic trung, mui thom dac trung,
cAu tric kho va toi min déng déu. Yéu cau bot
khoai lang khong bi von cuc, khong bi 4m mébc,
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khéng 1an cac tap chét; khong c6 mau, mui va vi
la. Cac nguyén liéu khac nhu sira bot khong
duong, B-cyclodextrin va duong trang c6 ngudn
goc xudt x{r tai Viét Nam, yéu cau phai dam bao
chét lugng va khong 14n tap chat.

Buée 2. Kiém tra, danh gia, sang va lua
chon: Cac nguyén li€u s€¢ duoc kiém tra cac chi
tiéu hoa ly, hod sinh, vi sinh v cam quan, néu
dam bao cac tiéu chuin chat lwgng s€ dugc lwa
chon. Bt khoai lang dugc sang qua ray inox kich
¢ 16 sang 0,14 mm. Pdi v6i bot khoai lang c6
kich thudc 16n hon thi duoc loai ra va dua di
nghién lai.

Buoce 3. Can dinh luong ty ¢ cac nguyén lidu:
Céac nguyén liéu dugc can dinh luong theo cac ty 1¢:
Bot khoai lang 80%, stta bot khong duong 8%, [3-
cyclodextrin 10% va dudng tring 2%.

Budc 4. Phéi trén va dao déu: Can dinh
lugng xong, cac nguyén li¢u nay s€ dugc dua vao
may dao tron nhin hiéu Hongling HS-10, mdi mé
tron toi da dugc 4 kg bot, voi sé vong quay dao
tron la 180 vong va thoi gian dao trén la 3 phit.
Yéu ciu cac thanh phan nguyén liéu phai duoc
phan tan déu trong san pharn dé dam bao céac chi
tiéu chat luong cua san pham duoc dong déu gitra
céc mé ché bién.

Buéc 5. Say khé: Nguyén lidu dua vao ché
bién bot dinh dudng khoai lang hoa tan déu &
dang kho, d6 am déu nho hon 8%. Khi lay ra khoi
bao bi dé ché bién bot dinh dudng khoai lang hoa
tan, cic nguyén liéu nay s& hat am dé tang do am.
Vi thé, sau khi dao tron xong san pham nay phai
dugc dua di sy kho den d6 am an toan, yéu cau
clia san pham la do am phai nho hon 6%. Qua
trinh sy dugc thyc hién trén thiét bi sy nhin
hiéu 101-2A, dung tich 136 lit va sy & nhiét do
70°C, thoi gian say 120 phat dé dat duoc do am
nho hon 6%.

Budc 6. Can dinh luong va bao goi: Sau khi
sdy kho dat d6 4m nho hon 6% s& duoc can dinh
luong va dua vao hop nhya PE chuyén dung. Yéu
ciu hop phai dugc vé sinh sach s€ va dugc lam
kho, mdi hop co khdi luong tinh 1a 300 g, sau khi
can dinh lugng, cho bdt vao trong hop nhya du
300 g, dat goi hut 4m 1én trén bé mat bot hodc dan
tryc tiép vao mat trong ciia hop. Dung mang seal
nhom, mang co nhiét boc quanh miéng hop rOi
moéi van chat nip dé tao do kin cho hop, ngin
khong khi xadm nhép.

Bude 7. Bio quan san phdm: Cac hop san
phém sau khi hoan thién dugc dan nhdn va dua
vao kho dé bao quén ¢ nhiét d binh thuong. Kho
bdo quan phai kho rdo, thoang mat, cac hdp san
phém duogc dat trén cac gid ké cach nén kho it
nhit 4 30 cm dé han ché hién twong hut m, dong
thoi phai de céc hop san pham nay cach xa nguén
nudc, nguon Itra va tranh anh nang mat troi tac
dong tryc tiép. Pinh ky kiém tra va danh gia chat
lwong ctia san pham.

4. KET LUAN

Pa xac dinh duoc ty 1& phdi tron cac nguyén
liu la: BOt khoai lang 80%, stra bot khong dudng
8%, B-cyclodextrin 10% va duong tring 2%; s0
vong quay dao tron la 180 vong; nhiét do say la
70°C. Véi cac thong sb trén thi thoi gian sdy 1a
120 phat, d6 4m cua san phadm nhé hon 6%. Quy
trinh ché bién bot dinh dudng khoai lang hoa tan
gém cac budc: Chuan bi nguyén liéu; kiém tra,
danh gia, sang va lya chon; can dinh lugong ty 1€
cac nguyén liéu; phéi tron va dao déu; say kho
dén d6 am ciia san pham nhé hon 6%; can dinh
luong, bao goi va bao quan. San pham c6 ham
luong protein (3,18-3,31 g/100 g), dudng tong sb
(34,97-35,79 g/100 g), vitamin B1 (0,23-0,25
mg/kg), vitamin B2 (0,3-0,32 mg/kg), vitamin A
(1,53-1,57 mg/kg), canxi (825-897 mg/kg), sat
(13,62-15,62 mg/kg), khong phat hién nam mdc,
mau vang nhat ddc trung, mui thom ddc trung, vi
ngot bui dac trung, cau truc va trang thai toi xop,
khong bi von cuc.

LOI CAM ON

Nghién curu nay dwoc thyuc hién nho sy hé tro
kinh phi tir dé tai Khoa hoc va Céng nghé cdp
tinh Quang Tri, md s6 24-24/HD-KHCN.
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Abstract

Sweet potato is a nutrient-rich agricultural product, especially rich in starch, vitamins and minerals.
Instant sweet potato nutritional powder is a food product made from sweet potato powder, some
auxiliary ingredients and food additives. Currently, there are very few published studies in Vietnam on
the processing procedures for instant sweet potato nutritional powder. The objective of this study is to
develop a processing procedure for instant sweet potato nutritional powder. The technological
parameters included the mixing ratio of the ingredients, mixing time and drying temperature. Each
technological parameter was applied to four experimental formulations, each with a mass of 2 kg and
repeated three times. The results determined the mixing ratio of the ingredients as follows: sweet
potato powder 80%, unsweetened milk powder 8%, B-cyclodextrin 10% and white sugar 2%, with a
mixing time of 3 minutes and a drying temperature of 70°C. With these technological parameters,
drying time was 120 minutes and product moisture content was less than 6%. The product contained
protein (3.18-3.31 g/100g), total sugars (34.97-35.79 g/100g), vitamin B1 (0.23-0.25 mg/kg), vitamin
B2 (0.3-0.32 mg/kg), vitamin A (1.53-1.57 mg/kg), calcium (825-897 mg/kg) and iron (13.62-15.62
mg/kg). It also had a characteristic pale yellow color, a characteristic aroma, a characteristic sweet and
nutty taste, a loose and airy texture, with no mold detected and no clumping.

Keywords: Nutritional powder, quality standards, instant, sweet potato, processing.
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