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TOM TAT

Diéu kién tiét tring (nhiét d6 va thoi gian) cta san pham sita hat diéu dong lon duogc khao
sat bang phuong phép quy hoach nhan t6. O cac cong thirc tiét trung, thoi gian tiét tring hiéu
qua thue té (Fy) duoc tinh toan v6i vi sinh vat myc tiéu 1a Clostridium botulinum. Két qua phan
tich hoi quy cho thay Fyi c6 mbi quan hé vai diéu kién tiét tring theo md hinh h01 quy tuyen
tinh boi véi hé sé R? = 0,951. Gia trj muc tiéu ctia Fy dugc tinh toan theo dé xuét cta Nguyen
Trong Can va cong sy dua trén thoi gian tiét trang hiéu qua ly thuyét (E.). Dleu kién téi wu
duoc du doan bang phian mém JMP 10; theo d6, nhiét do va thoi gian tiét trang t6i ru 1an luot
bang 115 °C va 3,2 phit. Két qua kiém tra lai diéu kién t6i wu cho Fy = 3,34; két qua kiém tra
vi sinh vat muc tiéu Clostridium botulimun cho két qua am tinh, cac chi tiéu vi sinh khac déu
cho két qua < 1 CFU/mL; diu nay cho thiy diéu kién tiét trung t6i vu da dam bao dwoc mic
d6 vo tring can thiét. Ngoai ra, san pham c6 mirc do wa thich chung cao voi diém trung binh
1a 7,55 + 0,83; cao hon murc diém chap nhan tdi thiéu 6 diém.

Tir khéa: Sira hat diéu, quy hoach nhén t6, tiét tring, thoi gian tiét tring hiéu qua, vi sinh vat
muc tiéu.

1. MO PAU

Thuc pham dong hop c6 tinh dic tha 13 thoi gian bao quan dai dé giup thuan tién cho
viéc phan phdi va luu trir. D& dam bao diéu nay, cic qua trinh bao quan thuong duoc ap
dung dé dam bao d¢ an toan cho san pham. Qua trinh tiét tring bang nhiét 1a phuong phap
truyén thdng duoc st dung rong rii dé dam bao do an toan cho thuc pham. Duéi tac dung
cta nhiét, vi sinh vat va enzyme gy hu hong bi tiéu diét nham kéo dai thoi han bao quan san
pham, trong d6, enzyme thuong kém bén nhiét nén vi sinh vat méi 1a muyc tiéu cua tiét trung.

Hai théng s6 co ban caa mot ché do tiét trung 1a nhiét do va thoi gian. Tuy nhién,
nhiét d6 cua phan thuc phdm tai tim hop thuong khong duoc duy tri ¢ mot gia tri ¢b dinh
trong sudt qua trinh tiét tring; ma thay doi tiy theo 03 giai doan: nang nhiét, giir nhiét va ha
nhiét. Kha ning tiéu diét vi sinh vt & cac giai doan nay ciing khac nhau nén dan dén kho
khan trong vi¢c tinh toan va danh gid hiéu qua cua ché do tiét trung [1]. Do do6, dé dam bao
hiéu qua, ché do tiét tring can dugc tinh toan dya trén co s¢ khoa hoc. Phuong phap tinh
toan dugc dé xuat boi Bigelow va cong su duge xem 1a phuong phap “ngudn cudi” trong
tinh toan ché d9 tiét trung [1]. Theo dé, hiéu qua cia qué trinh dugc danh gia thong qua thoi
gian hiéu qua ctia ché do tiét trang (gié tri F). Gia tr1 F dugc tinh toan dwa trén co s¢ quy doi
thoi gian ¢ cac nhi¢t 4o khac nhau cta tim hop Ve tuong dwong voi thoi gian tiéu diét vi sinh
vat ¢ nhiét do quy chuan. Ddi véi cac san pham dd hop co pH trén 4,6 nhu sira hat diéu thi
bao tir yém khi cua Clostridium botulinum thudng dwoc chon 14 vi sinh vat muc tiéu; twong
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g véi nhiét do tiéu chuan quy wdce la 121,1 °C. Clostridium botulinum c6 doc t6 véi doc
tinh cao va kha nang chju nhiét tot.

O nghién ctru nay, ché do tiét tring t6i vu duoc xac dinh cho san pham sita hat diéu
bang phuong phép quy hoach thuc nghiém. Ngoai ra, muc do vo trung, tinh chat cam quan

ciia san pham & ché do tiét tring tdi wu ciing duoc Kiém tra dé danh gia hidu qua cua quéa
trinh.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu va thiét bi

2.1.1. Vat liéu

Nhan hat diéu v& tu LP (Large pieces, lot qua sang dudng kinh 8 mm va gitr lai trén sang
duong kinh 4,75 mm) da boc vo dugc cung cap bai Cong ty Co6 phan Son Thanh, Pong Xoai,
Binh Phugc. Nude dung cho an udng, phu hop v6i QCVN 01:2009/BYT. buong tinh luyén
Bién Hoa (dg tinh khiét 99,8%). GMS (E471) va xanthan gum (E415) c6 chat lwong phu hop
v6i Quy chuan k§ thuat Viét Nam, dugc cung cap boi Cong ty TNHH Huéng Bi - Quan Tan
Binh, TP.HCM. Hop sit tay trang vecni ¢& lon 307D x 113H cuiia Cong ty Tovecan.

Céc loai hoa chat ding trong phén tich do Cong ty Xilong (Trung Qudc) san Xuat.
2.1.2. Thiét bi tiét tring

Thiét bi tiét trung nam ngang do Pai Loan san xuat, dung tich 160 lit, ap suét hoi tdi da
2,5 bar, nhiét do thiét ké 140 'C, kich thudc bUOng $400 x 800 mm.

Hinh 1. Thiét bj tiét tring nim ngang ding trong nghién ctu
2.2. Phwong phap san xuét sira hat diéu

Hat diéu dugc rang bang vi song & 460 W trong 8 phiit (50 g/mé, 10 vi séng Sharp 800 W)
va duoc nghién trong 3 phiit (may xay Elextrolux, cong suat 400 W). Tiép theo, bot nghién
duoc tron véi nude, dudng tinh luyén (60 g bot diéu nghién, 60 g duong tinh luyén tron véi 1 lit
nudc), 0,3% chat 6n dinh E415, 0,3% chit nhii hoa E471 va dugc dong nhit hoa ¢
10000 vong/phut trong 10 phut (Ultra-Turrax homogenizer, hang Staufen, CHLB bruc). Sau
khi dugc loc qua ray c6 kich thuéc 16 0,1 mm va qua mot 16p vai trang, qua trinh d(‘)ng hoa
dugc thyc hién ¢ 60 °C trén thiét bi ddng hoa 2 cap (hang APV, Dan Mach); ap suit dong
hoa tong bang 250 bar (200 bar & cip 1; 50 bar ¢ cap 2). Sita hat diéu dwoc chiét rot nong
(85 °C) vao hop va duoc tiét tring theo cac phuong 4n trong ké hoach thuc nghiém. Khi tiét
trung, nhiét d6 tdm caa 01 lon san phdm & vi tri trung tdm thiét bj dugc theo ddi 1 phat/lan
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trong subt qua trinh bing diu do nhiét d6 khong day (EBI 11-P100, hing EBRO, CHLB
buc).

2.3. Phwong phap nghién ctru qua trinh tiét trung

Dua trén két gua nghién ctru so b trudc do (két qua khong dugc bao cao), nhiét do hoi
bao hoa duge cai dat trén thiét bi (goi tat goi 1a nhiét do) va thoi gian gitr nhiét (goi tat 1a thoi
gian) duoc khao sat dong thoi & 03 mic lan luot bing 115 °C, 121 °C, 125 °C va 2 phut,
3 phut, 4 phat. Phuong phap quy hoach thuc nghiém kiéu 32 véi 09 cong thie thi nghiém
(Bang 1). Mdi diéu kién thi nghiém duoc lap lai 3 1an (n = 3). G mdi diéu kién tiét trung, gia
trj Fy duoc tinh toan dua vao nhiét d6 tdm cua lon san pham véi vi sinh vat muc tiéu 1a
Clostridium botulinum.

Bang 1. Thoi gian tiét trang hiéu qua thuc té (Fy) o cac diéu kién tiét tring khac nhau

Nhiét do (°C) Thoi gian (phut) Fy (phtt)
115 2 2,18+ 0,01
121 2 6,43 +0,18
125 2 15,85+ 0,19
115 3 3,66 £ 0,02
121 3 8,96 £ 0,09
125 3 18,93 £0,25
115 4 3,82+ 0,06
121 4 9,89 £ 0,02
125 4 20,42 £ 0,08

2.4. Phwong phap tinh toan thoi gian hiéu qua cia ché d tiét triang (F)
2.4.1. Tinh todn thoi gian tiét tring hiéu qua Iy thuyét (F;)

Thoi gian tiét trang hiéu qua Iy thuyét (F.) duoc tinh toan theo dé xuat ctia Nguyén
Trong Cén va Nguyen Lé Ha [1]. Theo do, F, dugc tinh dya trén mirc d6 vo trang mong
mudn va hang sé D cua Clostridium botulinum; trong d6, D 1a thoi gian can thlet dé tiéu diét
90% lwong Vi sinh vat & méi truong xac dinh. V&i mirc d6 vo tring mong mudn 1a cir 102
hop sita hat diéu mai c6 mot bao tr Clostridium botulinum; khi dé, F, = 12 x D. Hang
s6 D phu thudc vao pH cua thyc pham, sita hat diéu c6 tinh axit yéu véi pH 6,1 nén
chon D =0,21. Vay F. = 2,52.

2.4.2. Tinh todn thoi gian tiét tring hiéu qua thuec té (Fy)

Thoi gian tiét trung hiéu qua thuc té (Fy) dugc tinh toan theo phuwong phap Bigelow
theo mé ta cua Nguyén Trong Can va cong su [1]. Cong thire tinh Fy nhu dudi day.

21T
a 10 z
~ Trong do: a-b la khoang thoi gian tiét trung (phat), T 1a nhiét do tai tm hop tai thoi
diém bat ky (°C), z = 10: hang so6 bén nhi¢t cua Clostridium botulinum (°C), t 1a thoi gian tac
dung 1én vi sinh vat & nhiét dd xac dinh (phtt), K 1a hé so6 chuyén doi.

Fﬁ=i L dt_jK dt
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Ché do tiét tring dat yéu cau khi F, < Fy < 1,5 x F. hay 2,52 < F < 3,78.
2.5. Phwong phap phan tich

Céc phan tich chat lugng sau day dugc ap dung cho sira hat diéu duoc tiét tring ¢ diéu
Kién toi uu dé danh gia chat lugng va mrc vo tring cua san pham.

2.5.1. Thanh phan héa hoc cua sita hat diéu

Ham luong béo duoc xac dinh theo phuong phap khéi luong (TCVN 6508:2007). Ham
luong protein tong dugce xac dinh theo phuong phap Kjeldahl (TCVN 8099-1:2015). Ham lugng
carbohydrate dugc xac dinh bang phuong phap khdi luong theo U.S FDA 21 CFR 101.9. Ham
lwong axit tong (g/L) dugc xac dinh theo phuong phap chuan d6 bing NaOH 0,1N theo
AOAC 981.12. Ham luong duong téng tinh theo glucose (g/100g) xac dinh theo phwong
phap duoc mé ta & AOAC 981.18. Ham lugng chat kho tong duge xac dinh bang phuong
phap khdi lwong theo TCVN 8082:2013.

2.5.2. Danh gida cam quan

Mtc d6 ua thich dugc danh gia trén thang diém thi hiéu Hedonic tir 1-9 (1: cuc ky ghét;
5: khong thich, khong ghét; 9: cuc ky thich) véi cac tiéu chi v& mau sic, mui huong, vi, trang
thai va mirc d6 ua thich chung. H6i déng thir gdm 30 thanh vién 1a nhitng ngudi dugce dao
tao va quen thudc vai phan tich cam quan, 1a giang vién va sinh vién nganh cong nghé thuc
pham Trudng Pai hoc Cong nghiép Thuc pham Tp.HCM. Mirc diém cam quan 6 diém duoc
chon 1a murc chap nhan t6i thiéu ddi voi san pham méi [2].
2.5.3. Phirong phdp kiém tra vi sinh

Mau duoc kiém tra tai Trung tim K§j thuat Tiéu chuan Po luong Chat lugng 3
(QUATEST 3). Thoi gian tir lac giri mau dén khi nhan két qua 1a 7 ngay. Cac chi tiéu duoc
kiém tra bao gom Clostridium botulinum; tong sé vi sinh vat hiéu khi, Coliforms,
Escherichia coli, Staphylococcus aureus, ~Clostridium perfringens, Pseudomonas
aeruginosa, Enterococci, Streptococci faecal, Tong s nam men - nam mdc.

2.5. Phwong phap xir Iy thong ké

Tat ca cac phép phan tich dugc 1ap lai 03 lan (n = 3) va dugc bao céo dudi dang trung
binh cong + do léch chuan. Phan mém quy hoach thuc nghiém va t6i wu héa duoc sir dung 1a
JMP 10.0 véi o = 0,05. Anh huong caa nhiét do (Xy, °C) va thoi gian (Xa, phit) tiét trang 1én
thoi gian tiét trung hiéu qua (Fy ,Y) dugc danh gia bang phuong phap phan tich hoi quy.
Phuong trinh hdi quy c6 dang:

Y = b + by Xy + X5 + bpXy X,

Trong d6: by, by, by, by, 14 cac hé sb cua phuong trinh hoi quy.
3. KET QUA VA THAO LUAN
3.1. Anh hudng ciia diéu ki¢n tiét trung Ién thoi gian tiét trung hidu qua thye té (Fy)
Két gua thyc nghiém dugc trinh bay & Bang 1. Cu thé, trung binh cua Fy thay doi trong

khoang 2,18-20,42 phat. Két qua phén tich phuong sai (Anova) cho mé hinh c6 gia tri
p < 0,0001, ching té phuong trinh hoi quy twong thich vai thuc nghiém.
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Két qua kiém tra y nghia cia mo hinh dwgc trinh bay ¢ Bang 2. Theo d6, cac hé sb by,
b, déu c6 ¥ nghia thong ké vai gia tri p < 0,05, ¢6 nghia 1a ca 2 bién nhiét do va thoi gian déu
anh huong y nghia 1én Fy. Hé 6 by, dai dién cho anh huong ciia twong tac giita nhiét do (Xy)
va thoi gian (X»), khong ¢ ¥ nghia thong ké (p = 0,34 > 0,05).

Bang 2. Céc hé sb c6 y nghia thong ké ctia phuong trinh hdi quy

Bién Hé s by Sai s6 chuan Giatri p
Diém cit -171,32 14,69 <0,0001
Nhiét do (X,) 1,47 0,12 <0,0001
Thoi gian (X,) 1,61 0,60 0,02
Nhiét d6* Thoi gian (X,*X,) 0,146 0,15 0,34

M&i quan hé giita didu kién tiét tring va gi tri Fy duge mo ta & Hinh 2. Gia tri Fy cang
cao khi nhiét do va thoi gian tiét tring cang ting. O muc nhiét d6 thap (115 °C) gia tri Fy co
xu huéng ting khong dang ké theo thoi gian tiét trung, anh huong cua thoi gian 1én sy gia
tang ctia gia tri Fy Xay ra manh hon & cac mic nhiét d6 cao (121-125 °C), két qua nay co su
nhat quan v&i nghién ctru cia mot s6 nghién ctru truéc [3-5]. Theo do, cac tac gia déu thong
nhét rang viéc tiét tring & nhiét do cao s& gitip Fy ting nhanh, tir d6 rat ngin thoi gian gitt
nhiét. Sy rat ngan thoi gian ¢ day gitp bao ton gia tri dinh dudng cua san pham, khi thoi
gian cang kéo dai thi sy t6n that dinh dudng cang tang [6].

257 NHIETBO

M11s
121
Ed12s

Ftt, phit (Trung binh +- SD)

TH GIAM, phat

Hinh 2. Gié tri Fy & cac diéu kién tiét trung khac nhau

Tur két qua phan tich hoi quy & trén (Bang 2), phuong trinh hoi quy mé ta mdi quan hé

gitra diéu kién tiét trung (nhiét do, X, va thaoi gian, X;) va Fy ¢ thé duoc viét nhu sau:
Y=-171,32+ 1,47X; + 1,61X;,

Vi hé sb xac dinh R = 0,951, mé hinh nay giai thich dugc 95,1% mdi quan hé cia
diéu kién tiét trung va gia tri Fy.
3.2. Téi wu héa qua tinh tiét trang

Qué trinh tiét tring ¢ vai tro bao quan nhd kha ning tiéu diét vi sinh vat bang nhiét do

cao. Mirc d6 vo tring ciia san pham sau tiét trang c6 thé duoc danh gia thong qua Fy [1]. Do
do, & nghién ciru nay Fy duoc chon 1a ham myc tiéu (Y) dé tién hanh t6i wu hoa qua trinh tiét
trung. Theo d6, nhu tinh toan & myc 2.4.2 diéu kieén tiét trung dat yéu caukhi 2,52 <Fy<3,78.
Vay gia tri muc tiéu cua Fy 1a 3,15 (trung binh c6ng caa 2,52 va 3,78). Véi su hd tro cua
phan mém JMP 10, diéu kién tiét trung tot nhat duoc du doan 1a 115 °C va 3,2 phit, c6 nghia
1a thoi gian tiét tring hiéu qua thyuc té (Fy) dat muc tiéu khi giai doan giir nhiét duoc van
hanh ¢ 115 °C trong 3,2 phut.
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3.3. Kiém tra lai diéu ki¢n ti¢t trung téi vu dy doan

Diéu kién tiét trung tdi wu (115 °C va 3,2 phat) duoc xac dinh & muc 3.2 1a cac gia tri
dur doan tir phurong trinh hoi quy. Dé dam bao dé tin cay, diéu kién ti wu nay can duoc kiém
tra lai bang thuc nghiém. Theo d6, sita hat diéu dwoc tién hanh tiét tring & 115 °C va
3,2 phit, diéu kién ti wu dugc kiém tra dya trén sy do luong Fy, mic do vo tring va chat
lwong cam quan cua san pham.

3.3.1. Kiém tra Fy

Hinh 3 thé hién sy phu thudc caa nhiét ¢ tdm san pham va Kg vao thoi gian. C6 su
khac biét 6 rang gifra nhiét do tiét trung (nhiét d6 hoi bdo hoa) va nhiét d6 tam. Theo do,
nhiét 6 tim dat cao nhat bang 109 °C, trong khi d6 nhiét do tiét tring bang 115 °C. Nguyén
nhan cua sy khac biét vé nhiét do & day 1a tro nhiét dugc hinh thanh do 16p vo hop va san
pham bén trong hop.

Vé mat hinh hoc, gia tri Fy 12 dién tich phia dudi duong cong Kg. Theo do, két qua thuc
nghiém cho thay Fy = 3,34 phut, léch 0,19 don vi so véi gia tri muc tiéu (3,15 phut). Tuy
nhién, diéu nay chip nhin duoc do vin dam bao nam trong gidi han 2,25-3,78 phit nhu tinh
toan & muc 2.4.2.

120 4 =il Nhiét 40 tam =—de=Gid triKr r 014

100 4 I 012

Nhiét 4§ (°C)
3
K

Thoi gian (phir)

Hinh 3. Anh huong cua thoi gian 1én nhiét d6 tim va K¢
3.3.2. Chat ligng va mikc dé vé trimg cua sira hat diéu

Bang 3 trinh bay thanh phan hoa hoc cua sita hat diéu sau tiét trung o diéu kién téi wu.
Dua vao thong tin duoc cong bd trén bao bi, cic nhan hiéu sira hat trén thi truong c6 ham
luong protein trong khoang 1,9-3,2 g/100 mL; ham lugng béo trong khoang 1-3,6 g/100 mL,
ham luong carbohydrate trong khoang 6-10 g/100 mL. Nhu vay, sira hat diéu c6 ham luong
béo va carbohydrate trong duong voi cac san pham nay, nhung ham lwong protein lai thip hon.

Bang 3. Thanh phan hoa hoc cua sira hat diéu

Thanh phén Pon vi tinh Ham lugng
Ham lwong protein 9/100 mL 1,42 +0,131
Ham lugng béo 9/100 mL 3,31+0,16
Ham luong cacbohydrate 9/100 mL 8,21+0,11
Ham lugng chét kho /100 mL 12,80 + 0,30
Ham lugng acid g/100 mL 0,69 + 0,05
Ham lugng duong tong /100 mL 7,50 + 0,10
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Murc d6 v trung dugc danh gia thong qua cac chi tiéu vi sinh dugc kiém tra. Két qua
kiém tra cac chi tiéu vi sinh duoc mé ta & Bang 4. Trong do, két qua kiém tra vi sinh vat muc
tiéu Clostridium botulimun cho két qua am tinh, diéu nay cho thay diéu kién tiét trung. t6i uu
da dam bao dugc mtc d§ vo trung can thiét. Ngoai ra, cac chi tiéu khac theo yéu cau cua
QCVN 6:2/2010/BYT va Quyét dinh sb 46/2007/QD-BYT déu cho két qua nho hon 1 CFU/mL,
tire la khong co khuan lac moc trén dia theo phép thir hién hanh. Nhin chung, d6 v6 trung cua san
pham dat yéu cau, san pham dap tmg duoc yéu cau an toan vé sinh d6i véi san pham do hop.

Bang 4. Két qua kiém tra vi sinh

Chi tiéu Don vi tinh Két qua
Tong s6 vi sinh vat hiéu khi CFU/mL <1*
Coliforms CFU/mL <1*
Escherichia coli CFU/mL <1*
Staphylococcus aureus CFU/mL <1l*
Clostridium perfringens CFU/mL <1*
Pseudomonas aeruginosa CFU/mL <1l*
Enterococci, Streptococci faecal CFU/mL <1l*
Téng s6 ndm men, ndm mdc CFU/mL <1l*
Clostridium botulimun Am tinh
(*) Theo phwong phap thir, két qua dugce biéu thi nho hon 1 CFU/mL khi khong
¢6 khuan lac moc trén dia.

Vé chat lwong cam quan, cac tiéu chi vé mau sdc, mui huong, vi, trang thai va muc do
ua thich chung duoc chon danh gia theo thang diém 1-9. Theo do, tat ca cac chi tiéu déu c6
muc diém wa thich trén 7 diém (Bang 5). Trong d6, diém mirc d6 ua thich chung dat 7,55,
trang thai c6 mirc diém trung binh cao nhat (7,68), mui huong c6 mirc diém trung binh thap
nhét (7,18). Véi mirc diém tdi thiéu dugc chon bang 6 diém thi tat ca cac tiéu chi déu dat yéu
cau vé mat cam quan.

Badng 5. Murc d6 wua thich cta ngudi tiéu dung

Tiéu chi Diém trung binh Do léch chuén
Mau sic 7,27 1,27
Mui huong 7,18 1,17
Vi 7,43 1,03
Trang thai 7,68 1,08
Muc d6 va thich chung 7,55 0,83
4. KET LUAN

Diéu kién cua qua trinh tiét tring sita hat diéu dong lon dugc khao sat bang phuong
phap quy hoach thuc nghiém. Biéu kién tiét tring t6i uu c6 nhiét do va thoi gian tiét trung
lan lwot bang 115 °C va 3,2 phat. San phim c6 mirc vo trang dat yéu cau véi thoi gian tiét
trung hiéu qua Fy = 3,34 phut; cac chi tiéu vi sinh déu phu hop véi QCVN 6:2/2010/BYT va
Quyét dinh sb 46/2007/QD-BYT. San pham cubi c6 mirc do ua thich chung cao véi diém
trung binh 1a 7,55 + 0,83. Nhu vy, san phim dat yéu cau ca vé muc do vo trung va chat
lugng cam quan.
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ABSTRACT

OPTIMIZATION OF STERILIZATION CONDITIONS
FOR PRODUCTION OF CANNED CASHEW NUT MILK

Mac Xuan Hoa*, Nguyen Thi Thao Minh
Ho Chi Minh City University of Food Industry
*Email: hoamx@cntp.edu.vn

Sterilization conditions (temperature and time) of canned cashew milk were investigated
by using factorial design. The actual efficient sterilization time (Fy) was calculated with
Clostridium botulinum as the target microorganism. The regression analysis showed that Fy
fitted the sterilization condition in the linear regression model with R? = 0.951. The target
value of Fy was calculated according to the recommendations of Nguyen Trong Can et al.
The optimal conditions were predicted by using JMP 10 software. Accordingly, the optimal
temperature and time were 115 °C and 3.2 minutes, respectively. The verified value of Fy
was 3.34 minutes; Clostridium botulimun test results showed that the optimum sterilization
condition ensured the required sterility. In addition, other microbial tests have resulted in less
than 1 CFU/mL, thus, products meet hygiene requirements. In addition, the product has a
high level of general preference with an average score of 7.55 + 0.83; higher than the
minimum acceptable score of 6 points.

Keywords: Cashew milk, factorial design, sterilization, efficient sterilization time, target
microorganism.
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