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Tom tat

Chién chén khong la qua trinh chién san phém dugc thuc hién & ap suét thap va nhiét do thép Cong nghe nay dang
dugc tng dung phé bién trong qua trinh ché bién cac san phim snack boi nd c6 nhiéu vu diém so voi phuong phap
chién truyén thong Qua trinh chién glup giit dwoc cdu trac, mau sic tu nhién, gia tri dinh dudng cua san pham va it tao
nhiing san pham phy khong mong mudn. Do do, chién chén khong la mét trong nhiing phuong phép gilp tao ra snack
t6t cho stc khoe con nguoi hién nay. Bai bao nay tong hop mot sb cong trinh nghién khoa hoc tiéu biéu gan day nghién
ctru vé chién chan khong trong san xudt cac mat hang nhu trai cdy va rau qua, tur d6 cung cép mot cai nhin sau hon vé
nhiing thay déi vat Iy va hoa hoc xay ra trong qua trinh nay. Trong do, diéu kién tién xir 1y, nhiét do va thoi gian chién
1a nhitng nhan t6 anh hudong rd rét dén chat lugng san pham snack thu dugc sau qua trinh chién chan khong. Vi nhiing
loi ich mang lai, chién chan khong s& dan thay thé cho cong nghé chién truyén thong dé tao ra cac san pham snack co
chit lugng cao tir trai cay va rau qua trong tuong lai.

Tir khéa: Chién chan khong; snacks; rau qué; yéu td tic dong.
Abstract

Vacuum frying is a relatively new technology that uses lower pressure and temperature compared to atmospheric deep-fat
frying to enhance the quality attributes of food products. Due to its many advantages over traditional frying methods,
vacuum frying technology is being widely applied in snack food processing. The vacuum frying process helps maintain the
product's structure, natural color, and nutritional value while producing fewer unwanted by-products. Therefore, it is one of
the methods used to create healthy snacks for people today. This article summarizes some recent representative research on
vacuum-fried products, such as fruits and vegetables, providing insight into the physical and chemical changes that occur
during this process. Among the factors that clearly affect the quality of snacks obtained after vacuum frying are pre-
treatment conditions, temperature, and frying time. With its benefits to human health, vacuum frying will gradually replace
traditional frying technology to create high-quality snack products from fruits and vegetables in the near future.
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1. Giéi thi¢u trong dau giam dén 94% luong acrylamide hinh
thanh trong khoai tay chién. Acramide 1a chat
gy ung thu dugc tao thanh tir thyc phim giau
carbohydrate va protein khi ché bién ¢ nhiét do
cao. Nhiu nghién ctu di chi ra rang

C6 thé noi, chién chan khong tuong tir nhu
cong ngh¢ chién thong thuong, nhung dugc
thyc hién & ap suit thap dudi 50Torr (6,65kPa).
Qua trinh chién chan khong dugc thuc hi¢n

trong mot hé théng kin, trong d6 &p sult ciia qua acrylamide c6 thé dugc tim thay trong cac san

pham snack, dugc tao thanh trong phan ung

trinh thap hon ap suat khi quyén, nén lam giam i ; ,
Mailard [2]. Luong dau trong cac san pham

dang ke nhi¢t do so6i cua dau, dan dén nhiét do

. . A A r 1A s r: A0 L
chién giam. Nhiét d6 chién thép va duge thyc chién chan khong cé thé giam tdi 30% so voi

A PO Lok o san pham chién thong thuong. Do nhiét do
hién trong moi trudng han ché ti€p xtic vdi oxy N p PR ’g . % A
I S £ A i chién thap nén cau truc, mau sac, cac dac tinh
s€ giup On dinh chat lugng cua dau chién va :

gidm ti 16 pht sinh nhimg hop chét doc hai. Bén dinh dudng va cam quan cua san pham chién

canh d6 con bao vé duoc mau sic ty nhién va Cl‘lén khong luon ot hon sé‘n P hé’m thu duogc
cac chét dinh dudng co trong thyc pham. bang cong ngh¢ chién truyén thong. Do do,
) phuong phap chién chan khong hira hen s€ thay

So v6i phuong phap chién truyén thong thi thé cho phuong phap chién truyén théng dé tao

phuong phéap chién chan khong c6 nhidu uu

" A . > N ra nhiing san pham snack tir trdi cdy va rau cu
di€ém hon: c6 thé lam giam ham luwong dau

n ohd S oo sho va b " qua chira ham lugng dau it, giit dugc gid tri
trong san pham, gitr dugc mau sac va huong vi.— g,y dudng cao va t6t cho strc khoe ctia ngudi
tiéu dung. Vi du vé hé théng chién chan khong

_ , ) cho san xuédt cong nghiép duoc trinh bay ¢
nhié¢t do thap nén cong nghé chién chan khong Hinh 1

tu nhién cua san phém do nhiét do thép, it anh
huong dén chat lwong dau [1]. Vi thuc hién &
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Hinh 1. So d6 hé thdng chién chan khong cho san xuat cong nghiép [3]
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Maic du chién chan khong da duoc img dung
rong rdi dé san xuat nhimg san pham co gia tri
dinh dudng cao nhu: du, bong cai xanh, ca rét,
dura, xoai, tao, dau tdy, v.v... [2], tuy nhién
nhitng yéu t6 quyét dinh dén chét lugng ciia san
pham trong qué trinh chién chan khéng con
chua dugc tim hiéu 13 rang.

Bai bdo nay sé& téng hop va dua ra nhiing
phan tich, danh gia khai quat vé mot sd yéu té
anh huong dén chét luong san pham snack cia
cong nghé chién chan khong.

2. Qua trinh chién chan khéng

Phuong phép chién chan khong hoat dong
dua trén nguyén tic: giam ap sudt xudng dudi
ap suat khi quyén, dong thoi diém soi ciia nude
s& giam xudng dudi 100°C. Nguyén liéu dugc
nhung vao dau chién trong budng kin & ap suit
am lién tuc, nhiét do soi cua dau dugc diéu
chinh & murc thap vao khoang 100 + 2°C. Trong
qua trinh chién, d6 4m cua nguyén liéu s& bay
hoi lién tuc va dugce ngung tu vao lai noi chién.
Do d6, s& han ché t6i da su bién ddi vé mau sic
va ham luong dinh dudng cta thanh pham. San
pham sau chién sé& trai qua qué trinh ly tim dé
tach dau gitip kéo dai thoi gian bao quan.

Qua trinh chién chin khong rau qua co thé
thuc hién theo cac budc co ban nhu sau:

Tréi cdy 2 Got vo, cat lat > Tién xu ly >
Chién chan khong - Ly tam tach dau = Pong
g6i > San pham. Mdi céng doan xir 1y déu co
anh huong dén chat luong cta san pham thu
duoc.

Chién chan khong thuong str dung nguyén
li¢u 1a trai cay tuoi, rau cu, nam. Tién xur ly
truée khi dem di chién c6 thé cai thién hon chét
luong ciia thanh pham chién, chang han nhu do
4m, ham luong dau, vé bé ngoai, cAu trac, mui
vi va luu git cac chat dinh dudng, dic biét 1a
chat phytochemical [4].

Viéc cit lat trai cdy khong nhitng anh huong
16n dén dic tinh ciia san pham ma con quy dinh

quy trinh thuc hién. Thong thuong, trai cay
duoc cét thanh cac miéng mong tir 1,5-7,5mm
thi can thoi gian chién trong ddi ngan. Tréi cdy
¢6 lat day hon thi can thoi gian chién lau hon
dé giam am, dat duoc duoc do gion mong
mubn.

Tién xir Iy 1a khau quan trong trudc khi
chién chan khong nham muc dich tao ra san
pham c6 ham luong chit béo thap, giit dugc
cAu trac, mui vi va cac hoat chit sinh hoc, kéo
dai thoi gian bao quan. C6 nhiéu phuong phap
tién xir Iy dé lam giam ham luong chat béo
trong san pham nhu: chin, ngadm tham théu,
sdy, cap dong [5]. Tuy theo loai trai cdy hay
chung loai rau cu ma ap dung cac phuong phap
tién xir Iy khac nhau.

Chan bang nuéc néng hoic hoi nude gitp
bat hoat enzyme oxy hoa trong nguyén liéu, 6n
dinh mau sic. Trai cdy bi hoa nau 1a do phan
ung oxy hoa polyphenol trong qua dugc xtc tac
bot polyphenol oxidase [PPO]. Theo Fitriyono
va cac cong sy, qué trinh chan gitp giam dang
ké luong enzyme hoa nau trong san pham tao
chién chan khong [4].

Ngam tham thiu ciing 1a phwong phap hiru
hiéu dé giam ham lugng nudc trong nguyén
litu ban dau. Céac
maltodextrin va dung dich NaCl thuong dugc
stt dung dé ngam rau qua & cic ndng do khac
nhau. Nghién ctru ctia Patchimaporn Udomkun

dung dich sucrose,

va cong su cho thiy rang, chubi ngdm tham
thau trong dung dich duong surcrose ¢ 40°Bx
cho san pham chién c6 luong dau thap nhat, gitr
duoc mau sic, do gion va huong vi dac trung
[6]. Dé tao ra san phém snack xoai co chét
luong tdt, gitr duwoc ciu trac mui vi va tinh chat
dic trung, xoai dugc tién xir 1y bang cach ngam
thim thau trong dung dich maltodextrin 65%
trong 60 phut [7]. Marzuki va cong sy da thuc
hién so sanh sy anh hudng cua dung dich NaCl
1% va dung dich voi song dén dit tinh cua
snack dira. Dtra sau khi duoc cit lat s& duge
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ngam trong dung dich tién xir 1y trong 30 phut,
va dugc cdp dong o -18°C trong 24h. Két qua
cho thdy tién xtr Iy dira anh huong khong dang
ké dén dic tinh cam quan cua snack dira, dira
ngam trong dung dich NaCl 1% c6 diém cam
quan cao hon so v6i ngadm trong dung dich voi
séng [8].

Cép dong ciing 1a bude tién xir 1y trong san
xuat snack chién chan khong. Shyu va Hwang
nhan théy rr:ing, cép dong & -30°C qua dém, tao
san pham tao sau chién chan khong co ciu tric
xép hon. Trén thuc té, do nhiét lugng dugc
truyén nhanh dén mé, céc tinh thé da & trong té
bao bi thing hoa & diéu kién chan khong lam
giam d6 4m cua nguyén liéu [4]. L. Albertos va
cong su trong nghién ctru ctia minh cho thay
carot duoc cap dong -20°C, trong 24h trude khi
chién chan khong, c6 do am thép hon so véi
mau khong cap dong, ngoai ra con giir duge cac
hoat chit polyphenol va hoat tinh chdng oxy
hoa trong san pham snack carot ndy cao hon
nhitng san phdm khac [9]. A. K. Pandey va
cong sy dd ap dung ba phuong phap tién xur 1y
nhu sy, cip dong, siy két hop cap dong dé xur
Iy du di trude chién chan khong. Két qua cho
thiy cip dong la phuong phap hiru hiéu giir
duoc
carotenoids hoat tinh oxy hoa tét hon [10].
Trong mot nghién ctru twong ty, Chauhan, O. P

ham Iuwgng céc chat flavonoids,

d3 cap dong qua dau tidy & 18°C trong 24h
trudc khi thuc hién chién chan khong, tao ra
san pham snack c6 ham lugng phenolics,
flavonoids va anthocyanin cao [11]. Bén canh
do6, téc do cip dong co thé anh hudng dén trai
cay chién chan khong. Cap dong cham sé tao ra
tinh thé d4 kich thudc 16n, lam hong té bao. Tir
d6 c6 thé 1am ting sy xam nhap cua dau vao
trong san pham, vi dau co thé tham nhap vao té
bao bi hu hai trong qué trinh chién. Vi vay, cap

d6ng nhanh 1a phuwong phap wu tién dé giam
thiéu sy hap thu dau [12]. Aiging Ren ciing da
nghién ctru két hop nhiéu phwong phap tién xur
ly ndm dong co trudc chién chan khong. Két
qua cho thiy ap dung theo trinh ty nhu chan
trong nude 95°C trong 3 phut, ngdm tham thau
trong dung dich maltodextrin 50% & 25°C trong
60 phut, sau d6 nhung ngap trong dung dich
sodium carboxymethyl cellulose 0,5% & 25°C
trong 15 phut, s& mang dén san pham sau chién
chan khong v6i danh gia cam quan cao nhét,
git duwoc ham Iugng polyphenol cao, hoat do
nuéc thap gitp kéo dai thoi gian bao quan san
pham [13].

3. Théng so ciia qua trinh chién chin khong

Qua trinh chién chan khong dugc dac trung
bdi cac thong s6 chinh 1a nhiét do, thoi gian va
ap suat chan khong. Voi mdi loai trai ciy co
dic tinh khac nhau can duoc chién & cac didu
kién nhiét do, thoi gian va ap suat khac nhau dé
dat dugc chat lugng tot. Nhiét do chién chan
khong cho tréi cay, rau ci, nim dao dong trong
khoang rong tir 72 dén 136°C, ciing nhu thoi
gian chién (tir 0,5 dén 90 phut) trong diéu kién
chan khong véi ép sut tir 1,3 dén 98,7kPa.

Cac théng sb nhiét do, thoi gian chién va ap
suét chién t6i uu ciia mot s loai trai cay, rau cu
duoc mo td ¢ Bang 1. Nhin chung, nhiét do
chién cang cao thi thoi gian chién cang ngan.
San pham 6i chién chan khong ¢ 85°C trong 55
phdt, trong khi d6 chubi cat lat chién ¢ 183°C
trong 3 phat hay 133°C trong 6 phut [14,15,16].
Diéu kién chién chan khong con phu thudc
nhiéu vao ciu trac, 46 4m, ham luong dudng
ctia nguyén liéu va diéu kién tién xu 1y trude
khi chién. Kich thudc cua nguyén li¢u chién
khac nhau thi diéu kién nhiét do va thoi gian
chién cling khac nhau.
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Bang 1. Thong sb k¥ thuat ciia mot s6 san pham chién chan khong

San pham Nhi¢t &6 | Thoi gian (phat) Ap suat Tham
(°C) khao
Dua 95 15 60mmHg [17]
Xoai 100 20 - [18]
Oi 85 55 9kPa [14]
Mit 90 20 400mm Hg [19]
Chubi 183 3 - [15]
Chudi 133 6 9,91cmHg [16]
Pu du 120 13,1 25kPa [26]
Ca rot 100 - 105 16 — 20 98,66kPa [20]
Bi do 84,53 18 40mbar [21]
Khoai tay 124,4 8,36 - [22]
Catim 130 3,5 - [23]
Kiwi vang 80 50 - [24]
Dau tay 90 35 13,33kPa [11]
N4am bao ngu xam 85 35 700mmHg [25]
N4m dong co 90 25 0,095MPa [13]

Piéu kién chién chan khong ciing lam giam
anh huong dang ké dén ciu triic, mau sic va
ham luong chat dinh dudng trong san pham.
D6i v6i san pham 6i chién chan khong, ham
lugng polyphenol trong san pham chi giam
43% v6i ham lugng ban dau khi chién & 85°C.
Con s nay dat mic giam dén 85% khi chién &
110°C. Ham luong vitamin C (mot chét chét d& bi
phan hiy ¢ nhiét do cao) trong san pham chién
cing giam nhiéu, d6i véi 6i giam 33%, xoai giam
khoang 40%, kiwi 1a 51,7% [14, 15, 24].

Mau sic 1a chi tiéu cam quan quan trong cua
san pham chién boi né duge danh gia boi nguoi
tiéu dung khi mua san phim. Ngoai ra, mau sic
cua trai cay cling chiu anh hudng boi thoi gian,
nhiét d§ chién chan khong. Diéu kién chién
thich hop s& tao ra nhiing san pham snack c6
mau sic dugc nguoi tiéu dung wa thich. Néu
nhi¢t do chién cao qua s€ tao thanh phém bi
sam mau do phan ung giira dudng khir va acid
amin. Vi vay, xoai dugc chién ¢ 100°C trong 22
phut s€ cho ra snack vdi mau sdc dep, dat chét
luong tot, phtt hop voi nguoi tiéu dung [18].
Néu thoi gian chién quéa dai co thé lam giam
chat luong vé mau sic cua snack carot. Carot

cat lat chién chan chan khong & 100°C trong 20
phiit c6 thé lam giam ham lugng a-carotene, f-
carotene twong ung khoang 18% va 9%. Piéu
nay dé thay rang hop chit carotene d& hoa tan
trong dau trong sudt qua trinh chién [20]. Qua
trinh chién chan khong du di & diéu kién tdi wru
120°C trong 13,1 phat lam gidam 40% luong
B-carotene va 60% B-cryptoxanthin, trong khi
d6 ham luong lycopene ting gip 1,5 lan. Tong
ham lugng carotenoid c6 trong snack du du la
381mg/kg [26].

Ly tdm tach dau 1 cong doan can thiét quan
trong sau qua trinh chién chan khong. Muc dich
thyc hién ly tdm nham tach t6i da luong dau c6
trong san pham snack, giup kéo dai thoi gian
bao quan. Nghién ciru ciia Chauhan da cho thay
rang dau tdy sau chién dugc ly tam 750
vong/phut trong 5 phut c6 thoi han st dung
3 thang ¢ diéu kién thuong [11].

Thuc pham chién chan khéng can duoc dong
goi dung cach dé gitt dugc chat luong cua
chung, dac biét la cAu tric san phém. Cac san
pham nay ciing dé bi 6i thiu vi chira nhiéu dau.
Hién nay rat it cong trinh nghién ctru vé diéu
kién bao goi san pham snack. Dira sau chién
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chan khong dugc dong goéi trong cac tai
polyetylen kim loai dugc bom 100% nito, &
30°C ¢6 thé bao quan dugc 30 tuan [17]. Hién
nay, cac san phdm chién chin khéng co thé
dugc dong goi trong cac tui polyethylene (PET)
c6 16p mang Al, hodc ma Al hodc phiuc hop
mang PET/AI/PE lam ting d6 bén co ly, ting
kha ning chéng 4m, chdéng thim thau khi,
chéng thim dau. Yéu t6 quan trong quyét dinh
thoi han st dung cac san pham chién chan
khong 1a do gion va dg 61 thiu. Bom khi nito
vao bao bi la mot phuong phép da dugc tng
dung dé 1am ting thoi han s dung cta cac san
pham ¢ diéu kién méi truong xung quanh.

4. Mt s6 nhwge diém ciia ky thuit chién
chan khong

Mic du k¥ thuat chién chan khong c6 nhiéu
lgi ich nhu giam thoi gian chién, gilt nguyén do
tuoi cua thuc pham va giam muac d6 hip thu
dau, nhung ciing c6 mot s6 nhuge diém nhu
sau: (i) chi phi cao: may chién chan khéng co
gi4 thanh dat hon so v&i cac loai may chién
khac, do d6 chi phi dau tu ban ddu dé sir dung
cong nghé chién chan khong c6 thé rat cao; (ii)
can sir dung tii chan khong: k¥ thuat chién
chan khong yéu ciu sir dung tai chan khong dé
ngin khong khi va 6 am, diéu nay c6 thé lam
tang chi phi thém ntra; (iii) chién mot lugng
nho thyc pham: cac mdy chién chan khong
thuong co kich thudc nhd, gidi han lugng thuc
pham c6 thé chién mdi lan, diéu nay c6 thé lam
giam ning sudt va tang thoi gian hoan thanh
cong vige; (iv) khong thé chién moi loai thuc
pham: k¥ thuat chién chan khong khong thé
duoc str dung dé chién mot s loai thuc phém
nhu trai cay kich thude 16n, cac loai thue pham
c6 d0 am cao; (v) c6 thé gy ton hai cho stc
khoe: mot sb ti chan khong c6 chira bisphenol
A (BPA) va cac héa chat khac c6 thé c6 hai cho
suc khoe khi dugc s dung trong qué trinh
chién.

5. Két luan

Cong ngh¢ chién chan khong 1a mdt cong
nghé hi¢n dai da dugc ung dung dé tao ra cac
loai trai cdy, rau cu vé6i chit luong cao, giit
duoc cu trac, mau sic ban dau va gia tri dinh
dudng dic trung cua nd. Chit luong cua san
pham chién chiju anh hudng cua nhiéu yéu tb
nhu cdu tric cia nguyén liéu ban dau, qua trinh
tién xtr 1y, nhiét do, thoi gian chién. Viéc tdi uu
héa diéu kién chién c6 thé xac dinh duoc céc
thong s6 k¥ thuat pht hop cho timg loai snack
khac nhau. Mot uu diém khac cua ky thuat
chién chan khong 1a no gitp tiét kiém ning
luong va lam giam thiéu tic dong dén moi
truong. Voi phuong phap nay, khong can sir
dung dau va khéng sinh ra khoi thai doc hai,
gitp giam thiéu 6 nhiém moi truong va tiét
kiém ning luong trong qué trinh san xuat. Do
do, tmg dung k¥ thuat chién chan khong khong
chi mang lai nhitng loi ich cho strc khoe ma con
¢6 loi cho moi trudong va tiét kiém ning luong.
Chién chan khong hira hen thay thé cho phuong
phap chién théng thuong dé tao ra nhiing san
pham snack c6 1oi cho stic khoe ngudi tiéu dung.

Tai liéu tham khao

[1] Shah, A., Patel, D., Rathod, J., Joshi, R., & Rama,
B. (2020). Effect of temperature, pressure and frying
time in vacuum frying: a review. International
Research Journal of Engineering and Technology
(IRJET), 07(04). ISSN: 2395-0056.

[2] Wang, Y., Li, X, Li, M., Zhang, Y., Hu, Y., &
Zeng, X. (2021). Effect of new frying technology on
starchy food quality. Foods, 10(8), 1852.
https://doi.org/10.3390/foods10081852

[3] Pandey, A.K., Ravi, N. & Chauhan, O.P. (2020).
Quality attributes of vacuum fried fruits and
vegetables: a review. Food Measure 14, 1543-1556.
https://doi.org/10.1007/s11694-020-00403-6

[4] Ayustaningwarno, F., Dekker, M., Fogliano, V., &
Verkerk, R. (2018). Effect of vacuum frying on
quality attributes of fruits. Food Engineering
Reviews, 10, 154-164.
https://doi.org/10.1007/s12393-018-9178-x

[5] Chakravarthi, P., Subramanian, R., Aravind, S., &
Palaniappan, S. (2019). A review paper on vacuum
frying system. International Journal of Engineering
Science and Computing, 9(3).


https://doi.org/10.3390/foods10081852
https://doi.org/10.1007/s12393-018-9178-x

54 P.T.V.Ha, N.T.H.Tinh, N.T.X.Digu,...| Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 02(57) (2023) 48-54

[6] Udomkun, P., & Innawong, B. (2018). Effect of pre-
treatment processes on physicochemical aspects of
vacuum-fried banana chips. J Food Process
Preservation, 42(4), 13583.

[71 Nunes, Y., & Moreira, R. G. (2009). Effect of
osmotic dehydration and vacuum-frying parameters
to produce high-quality mango chips. Journal of
Food Science, 74(7), E355-E362.

[8] Marzuki, S. U., Maskat, M. Y., Che Man, Y. B.,
Serat, W. F., Yusof, Y. A., & Ariffin, A. (2021).
Effect of salt immersion, slaked lime immersion,
and freezing on proximate and sensory of pineapple
chip processed with vacuum frying. 10P Conf.
Series: Earth and Environmental Science, 807(2),
022049. https://doi.org/10.1088/1755-
1315/807/2/022049

[9] Albertos, I., Salvador, A., Sanjuan, N., & Fiszman,
S. M. (2016). Effect of high pressure processing or
freezing technologies as pretreatment in vacuum
fried carrot snacks. Innovative Food Science &
Emerging Technologies, 33, 115-122.

[10] Pandey, A. K., Yadav, A. R., Chauhan, G. S., &
Singh, S. K. (2020). Use of partial drying and
freezing pre-treatments for development of vacuum
fried papaya (carica papaya l|.) chips. Journal of
Food Science and Technology, 57(7), 2379-2388.

[11] Chauhan, O. P., Singh, B., & Singh, R. (2019). Use
of vacuum frying technology for the development of
strawberry chips. International Journal of Tropical
Agriculture, 37(2), 147-156.

[12] Charoenrein, S., & Owcharoen, K. (2016). Effect of
freezing rates and freeze-thaw cycles on the texture,
microstructure and pectic substances of mango.
International Food Research Journal, 23(2), 613-
620.

[13] Ren, A., Pan, S., Li, W., Chen, G., & Duan, X.
(n.d.). Effect of various pretreatments on quality
attributes of vacuum-fried shiitake mushroom chips.
Journal of Food Quality, Volume, Article ID
4510126, 7 pages.

[14] Zambre, S., & Bhotmange, M. G. (2019).
Development and Characterization of Novel Guava
Chips Using Vacuum  Frying  Technique.
International Journal of Food and Fermentation
Technology, 9(1), 17-26.

[15] Adeyanju, J. A., Olajide, J. O., & Adedeji, A. A.
(2016). Optimisation of deep-fat frying of plantain
chips (Ipekere) using response surface methodology.
Journal of Food Process Technology, 7:5.

[16] Akinpelu, O. R., Alamu, E. O., Adeyemi, I. A,
Oladipo, O. O., & Fagbemi, T. N. (2014).
Optimization of processing conditions for vacuum

frying of high-quality fried plantain chips using
response surface methodology (RSM). Food Science
and Biotechnology, 23, 1121-1128.

[17] Wanakamol, W., & Poonlarp, C. (2018). Effects of
frying temperature, frying time, and cycles on
physicochemical  properties of  vacuum-fried
pineapple chips and  shelf-life  prediction.
International Food Research Journal, 25(6), 2681-
2688.

[18] Ayustaningwarno, F., Hidayat, C., Cahyo, B., &
Nugraha, A (2020). Nutritional and
physicochemical quality of vacuum-fried mango
chips is affected by ripening stage, frying
temperature, and time. Frontiers in Nutrition, 7, 17.

[19] Nagarathna, S. B., Palanimuthu, V., Basavaraj, S.
G., Gadigeppagol, B., & Munishamanna, K. B.
(2019). Effect of vacuum frying process on some
physicochemical properties of jackfruit chips.
International Journal of Chemical Studies, 7(5),
384-390.

[20] Shyu, S.-L., & Hwang, L. S. (2011). Process
optimization of vacuum-fried carrot chips using
central composite rotatable design. Journal of Food
and Drug Analysis, 19(3), 324-330.

[21] Mehrjardi, P. Y., Tarzi, B. G., & Bassiri, A. (2012).
Developing vacuum-fried pumpkin (Cucurbita
Moschata Dutch) snack. World Applied Sciences
Journal, 18(2), 214-220.

[22] Devseren, E., Okut, D., Kog, M., Ocak, O. O.,
Karatas, H., & Kaymak-Ertekin, F. (2021). Effect of
vacuum frying conditions on quality of French fries
and frying oil. Acta Chim. Slov., 68, 25-36.

[23] Torres, J. D. (2017). Optimization of vacuum frying
conditions of eggplant (Solanum melongena L.)
slices by response surface  methodology.
Interciencia, 42(10), 683-691.

[24] Diamante, L.M., Presswood, H.A., Savage, G.P. and
Vanhanen, L. (2011). Vacuum fried gold kiwifruit:
Effects of frying process and pretreatment on the
physico-chemical and  nutritional  qualities.
International Food Research Journal, 18, pp. 632-
638.

[25] Hilapad, M.R., Esguerra, E.B. and Castillo-Israel,
K.AT. (2020). Optimization of processing
parameters for vacuum fried oyster mushroom
(Pleurotus ostreatus (Jacquin) P. kummer). Food
Research, 4(4), pp. 1371-1382.

[26] Soto, M., Carrasco, D., Torres, J., & Pedreschi, F.
(2021). Selection of optimal ripening stage of
papaya fruit (Carica papaya l.) and vacuum frying
conditions for chips making. CYTA - Journal of
Food, 19(1), pp. 273-286.


https://doi.org/10.1088/1755-1315/807/2/022049
https://doi.org/10.1088/1755-1315/807/2/022049

