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Hién nay, viéc ché bién nim sau thu hoach gap nhiéu han ché,
khong da dang, chwa dap tng thi hiéu ngudi tiéu ding. Bén canh do,
nam an lién dd va dang trd thanh xu hudng cho nganh cong nghiép
d6 an nhanh. P& san xuat nidm an lién, phuong phap chién chan
khong 1a mdt Iya chon an toan cho suc khoé con nguoi va kha thi.
Nghién ciru anh hudng ctia phuong phép xir Iy ndm trude khi chién
(chan, tam udp, cip dong va sy nim), kich thudc ném (1at cit nAm
la 2.0, 2.5, va 3. Ocm) va thOl gian chién chan khong nim (40 50, va
60 phut) dén chét lugng ndm Bao ngu (cam quan, mau sic, va do
gion) da dugc thuc hién. San pham duoc kiém tra chi tiéu vi sinh vat
dé xac dinh han sir dung. Két qua nghién ctru cho thay, ndm duoc cat
2.0cm, sau d6 chan, tdim uép gia vi, thuc hién cap dong nam la
phuong phép tién xir Iy trude khi chién chan khong phu hop. Chién
nam tai 90°C trong 50 phut cho chét lugng ndm tét. San phdm an
toan cho nguoi sir dung trong 12 thang. Pay 1a co s& dé hoan thién
quy trinh chién chan khong nAm Bao ngu.

ABSTRACT

Post-harvest mushroom processing faces numerous limitations,
lacking diversity and failing to meet consumer preferences.
Concurrently, instant edible mushrooms have become a trend in the
fast-food industry. Vacuum frying is a feasible and health-conscious
option for producing instant mushrooms. The research investigates
the impact of different pre-frying treatments (blanching, seasoning,
freezing, and drying), mushroom slice sizes (2.0, 2.5, and 3.0cm),
and vacuum frying durations (40, 50, and 60 minutes) on the quality
of Pleurotus ostreatus mushrooms concerning sensory attributes,
color, and crispiness. Microbiological criteria were assessed to
determine the shelf life of the product. The results indicate that a
mushroom size of 2.0cm, followed by blanching, seasoning, and
freezing, constitute the optimal pre-treatment method before vacuum
frying. Frying the mushrooms at 90°C for 50 minutes yields the best
quality. The product is safe for consumption for up to 12 months.
These results provide a foundation for refining the vacuum frying
process for Pleurotus ostreatus mushrooms.
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1. Giéi thiéu

Thuc pham c6 ngudn gde tir ndm luén nhan duge sy wa thich ctua nguoi tiéu dung boi
nhirng dic tinh vé huong vi, dinh dudng va gia tri cam quan cao ma nd mang lai. Viéc san xuét
va sir dung ndm Bao ngu xam (Pleurotus ostreatus) ting dang ké trong thoi gian qua. Nam
thuong dugce tiéu thu dudi dang tuoi va kho. Hién nay, cac san phém tr ndm dugc da dang hoa
nham dap tmg thi hiéu nguoi tiéu dung, kéo dai thoi gian st dung va ting tinh tién loi cua san
pham (Li & ctg., 2013). Cong nghiép snack nidm (nim in lién) dang 1a xu thé cua nén cong
nghiép hoa d6 an nhanh. Ndm an lién 1a san phim an toan cho sirc khoé nguoi tidu ding nho
khong sir dung chét bao quan. Dong thoi, san pham nay gitp ting gia tri kinh t& cia ndm, tir 46
néng cao kinh té ctia khu vuc (Niksic & ctg., 2016).

Phuong phép chién chan khong 1a mdt lya chon an toan cho sttc khoé con nguoi va kha
thi dé san xuat nidm an lién. Nho phwong phap ndy, sy hinh thanh cic chat doc hai nhu
acrylamide (gay ung thu) va cac hop chat khac duoc giam thiéu (Granda & ctg., 2004). Béi vi
nguyén lidu duoc chién ngap dau & ap suét thap dudi ap suit khi quyén va nhiét do thap nén chat
luong cua thuc pham duoc cai thién. Cu thé, ham luong dau trong thuc phim giam (nhd qua
trinh ly tdm tach ddu sau khi chién), mau sic va ham luong vitamin, cic chat khac trong san
pham it bi thit thoat (Diamante & ctg., 2015; Shyu & Hwang, 2001). So véi thyc phém chién
thong thuong, san pham chién chan khong chira it diu hon, ham luong acrylamlde thap hon, két
cdu va mau sic it bién ddi, ddng thoi cac didc tinh cam quan va dinh dudng tot hon. Nhiéu tac gia
dong y chién chan khong 1a phuong phap hiéu qua dé san xuat dd an nhanh c6 do gion x6p va
thom ngon (Shyu & Hwang, 2001; Da Silva & Moreira, 2008; Dueik & ctg., 2010). Sau khi
chién chan khong, san pham dugc mang ly tim bang mot may ly tAm riéng biét, nham loai bo
dau hip thu, day 1a giai doan cubi ctia qua trinh chién chan khong (Andrés-Bello & ctg., 2011;
Diamante & ctg., 2015; Moreira, 2012).

Vi vay, muc tiéu cua nghién ctru nay la danh g1a anh hu’0’ng cua (1) phu’0’ng phap xu: ly
ndm Bao ngu truoc khi chién khac nhau, cu thé 1a chan, tam wdp ndm, cap dong ndm va siy nam,
(2) kich thuéc ndm Bao ngu twoi khic nhau (lat cit nim 1a 2.0, 2.5, va 3.0cm) va chién chan
khong ndm Bao ngu véi nhiét do 90°C trong khoang thoi gian chién khac nhau (lan luot 1a 40,
50, va 60 phut) dén cac thudc tinh chat luong cua san phém. Tur do, do gion, mau sdc va dic tinh
cam quan ctia nAm Bao ngu an lién duoc xac dinh. Pong thoi, san phim nidm Bao ngu duoc danh
gia chi ti€u vi sinh vt dé xac dinh thoi han st dung san phém la an toan cho nguoi sir dung.

2. Co s& 1y thuyét

Céac phuong phéap chan, sdy so bo, tién xur 1y thadm thau (ly tdm tach nudc), dong lanh
dd duoc nghién ctu khi chién thuc pham (Adedej & Ngadi, 2018; Afjeh & ctg., 2015; Fan &
ctg., 2006; Pedreschi & Moyano, 2005). Theo céac tac gia ndy, chan la phwong phap tién xur
1y nang cao chit lugng san pham chién. Pedreschi va Moyano (2005) nhan thiy miéng khoai
tay dugc sdy so bo trude khi chién gitp san pham cé d6 gion tot va giam hip thu dau. Viéc ly
tam tach nudc trude khi chién han ché sy d6i mau cua san pham (Afjeh & ctg., 2015). Cubi
cung, dong lanh trudc khi chién giup ting tdc do chién va nang cao chit lugng san pham
(Adedej & Ngadi, 2018).

Mot sé nghién ctru chién chan khong nim cho thay phuong phap nay gitp nang cao chét
luong nam an lién. Tuy nhién, viéc st dung nhi¢t do va thoi gian chién chan khong khéac nhau co
thé gay ra thay doi cac thong sé chat lugng ndm an lién. Tham chi, cac phuong phép xir Iy nim
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twoi trude khi chién ciing c¢6 anh hudng twong ty dén dic tinh cam quan san pham. Charoen va
cong su (2015) dua ra quy trinh san xuit ndm Bao ngu an lién gém ¢ chan nudc néng nim tuoi
& 80°C trong 02 pht, sau d6 cip déng ndm tuoi & -40°C trong 30 phut va chién chan khong ndm
& nhiét do 120°C trong 15 phat. Nguoc lai, Hilapad va cong su (2020) cho ring ndm Bao ngu
truong thanh chi cdn wép mudi trude khi chién & 85°C trong 35 phit. Do d6, cic yéu té anh
huong t6i chat lugng ndm Bao ngu sau khi chién chan khong can dwoc nghién ctru sau hon nham
néng cao chat luong san pham.

3. Vat liéu, phwong phap nghién ciru
3.1. Nguyén liéu

Mau nam Bao ngu (Pleurotus ostreatus) duoc lya chon 1am nguyén liéu 1a ndm tuoi
truong thanh (Hilapad & ctg., 2020), c6 ciu trac cing cap, khong c6 mau sic bat thuong, khong
bi ndm mdc, yéu cau mii nAm bj rach do thu hai va van chuyén it hon 20%. Nam duoc chon co
kich thudc mii 6.0 - 8.0cm, mau sic xam va mui thom dic trung cua nam, duoc thu hai vao budi
sang tai trai nAm Quédc Khanh (huyén Purc Trong, tinh Lam Ddng).

Thuc nghi¢m dugc thuc hién tai cac phong thi nghiém chuyén moén cua truong Pai hoc
Pa Lat. Thoi gian nghién ctru tir thang 01 nam 2023 dén thang 04 nam 2024.

3.2. Héa chit va dung cu

Céc hoa chét dung cho thi nghiém 1a ciia hang Merck déu dat tiéu chuan phan tich vi sinh
vat. Str dung cic dung cu va thiét bi thong thuong cua phong thi nghiém vi sinh (TCVN
6404:2016) (Ban k¥ thuat tiéu chuan qudc gia, 2016).

3.3. Quy trinh chién chan khong nim

Dau tién, nim Bao ngu dugc cit bo phan chan ndm va cit ndm thanh timg 1t véi kich
thude 14t cit ndm phu hop (theo bd tri thi nghiém). Sau d6, nim dugc rira sach trong nuéce & didu
kién nhiét d6 phong (tranh xao dong manh, khong vo bop ndm - giy gdy mil nim). Tiép theo,
nam duoc chan trong nudce so6i 90°C - 30 gidy. Sau do, nam duoc ngam trong nudc lanh cho dén
khi nhiét d6 nim giam xudng nhiét d6 phong. Nam dugc vt 1én va ly tdm tach nude. Va nam
dugc xtr 1y trude khi chién chan khong (theo bd tri thi nghiém). Sau khi xtr Iy xong nim, nim
duogc chién chan khong bang hé théng may chién chan khong cta Vina Organic, khdi luong 01
mé thuc nghiém: 05kg nam, nhiét do chién 90°C. Két thic qua trinh chién, nam duoc thao ra khoi
gid nim va chuyén vao may ly tdm ngay lap tirc dé ly tam tach dau. Thong sb cai dit may la toc
d6 vong: 1200rpm (vong/phut) (Charoen & ctg., 2015), thoi gian ly tim nong la 08 phut (nhiét
d6 cao gitip dau dang 1ong dé tach ra khoi san pham) va tiép tuc ly tm lanh trong 05 phut (ngin
chan phan tmg caramen hda va tiép tuc tach dau con sot lai trong nam). Cudi cung, nam dugc
chuyén vao bich (dd dan truéc nhan mac) voi khdi lugng 100g. Sau khi bd sung goi hiit am, bich
nidm dugc hit chan khéng va han miéng bich bai may DZ-260.

3.4. Phwong phdp bé tri thi nghiém

3.4.1. Thi nghiém 1: Anh hweong ciia cdc phiong phdp tién xir Iy ndm Bao Ngw dén chat
lirong ndm chién chéin khéng

Thuc hién quy trinh chién chin khéng nim voi sy bo sung cia bude dau tién: Cat doi
nam (Hilapad & ctg., 2020), phuong phap xir Iy ndm trudc khi chién theo Bang 1 va chién chan
khong ndm trong thoi gian 40 phut.
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Bing 1
Phwrong Phdp Xir Ly Nam Bdo Nguw trude khi Chién

Nghiém thirc Phuong phap xir Iy nim
Chién Khong xur 1y

Uép Tam udp (0.5 Y%/w duong, 0.2 %/w mudi) 15 phat va ly tim tach nude

Capdong  Tam udp (0.5 %/w duong, 0.2 %/w mudi) 15 phut, ly tim tach nudc, cip dong
(-15°C, qua dém)

Say Tam udp (0.5 %/w duong, 0.2 %/w mudi) 15 phat, ly tdm tach nudc, sdy
(02 gid - 75°C)

Nguon: Dir liéu tir “Effect of pre-drying on texture and oil uptake of potato chips” boi F. Pedreschi va P. Moyano,
2005, LWT-Food Science and Technology, 38(6), pp. 599-604. D li¢u tir “Evaluation of the effects of osmotic
dehydration pretreatment at low pressure on texture, colour and oil absorption of vacuum fried kiwi slices” bai F. A.
Afjeh, A. Bassiri, va A. M. Nafchi, 2015, Food Technology & Nutrition, 12, pp. 5-12. Dir liéu tir “Development of
seasoned gray oyster mushroom chips using vacuum frying proccess” béi R. Charoen, S. Lakerd, va C. Kornpetch,
2015, Food and Applied Bioscience Journal, 3(2), pp. 100-108. Dir liéu tir “Impact of freezing method, frying and
storage on fat absorption kinetics and structural changes of parfried potato” boi A. A. Adedeji va M. Ngadi, 2018,
Journal of Food Engineering, 218, pp. 24-32. Dir liéu tir “Optimization of proccessing parameters for vacuum and
Technology fried oyster mushroom (Pleurotus ostreatus (Jacquin) P. kummer)” bai M. R. Hilapad, E. B. Esguerra,
va K. A. T. Castillo-Israel, 2020, Food Research, 4(4), pp. 1371-1382

Cac chi ti€u danh gia chét luong mau chién chan khong duoc xac dinh tai thoi diém
ngay sau khi mang mau vé phong thi nghiém 01 - 03 ngay. Cac chi tiéu ndy bao gdm cam quan
(ngoai hinh, cAu tric, mau sic, mui va huong vi), mau sdc, do gion cua nam. Thi nghiém duoc
1ap lai 03 lan.

3.4.2. Thi nghi¢m 2: Anh huong cia kich thudc ndam Bao ngu va thoi gian chién chan
khong den chat lwong nam chién chan khong

Thue hién quy trinh chién chan khong nim Véi su bd sung: Kich thuée lat cat nAm lan
luot 1a 2.0cm, 2.5cm, va 3.0cm; phu:ong phap xtr 1y ndm trude khi chién dwoc lwya chon tir két
qua thi nghiém 1; Va tién hanh chién nim lan luot trong 40, 50, va 60 phat. Vi vy, bd tri thi
nghiém nay bao gdm 09 nghiém thirc (Bang 2).

Bang 2
Kich Thuée Nam va Thoi Gian Chién Chan Khéng Nam Bdao Ngw
Nghiém thirc Kich thwéc nAm (cm) Thai gian chién (phut)

NT1 2.0 40
NT2 2.0 50
NT3 2.0 60
NT4 2.5 40
NTS 2.5 50
NT6 2.5 60
NT7 3.0 40
NT8 3.0 50
NT9 3.0 60

Nguon: Két qua phan tich dit liéu cia nhém nghién ciru
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Nam chién chan khong dugc danh gia cam quan (ngoai hinh, cau trGic, mau sac, mui,
huong vi), mau sac, dd gion ctia san pham. Thi nghiém duoc 1ap lai 03 lan.

3.4.3. Thi nghiém 3: Anh hwong cua thoi gian bdo qudn dén chdt heong nam Bao ngu
chién chan khoéng

Nam Bao ngu duge xir 1y va chién chan khong theo cic thong sé cho két qua tot nhét tai
thi nghiém 1 va 2. San phdm duogc bao quan ¢ nhiét d6 phong (14 - 28°C). Thyc hién phan tich
mau kiém tra cac chi tiéu vi sinh (Téng S6 Vi Sinh Vat Hiéu Khi - “TSVSVKH”, Coliforms,
E. coli, Tong S6 Bao Tir Nam Men Nam Mdc - “TSBTNM-M") theo thdi gian bao quan san
pham nim tai 00 gid, 06 thang va 12 thang.

3.5. Phwong phap danh gia chi tiéu thi nghiém
3.5.1. Phwong phap danh gia cam quan

St dung hoi ddng cam quan 1a 10 “ngudi déanh gia dwoc lya chon” dé xac dinh céac kich
thich cam quan (05 dic tinh: hwong vi, mau sic, ngoai hinh, cu tric va mui) (TCVN 12389-2018)
(Ban k¥ thuét tiéu chuan qudc gia, 2018) va xéac dinh cac dic tinh cam quan trén thang diém bac
6 (0 - 6). Thiét ké bang khao sat cam quan (tham khao TCVN 3215-1979) (Uy ban khoa hoc va
k¥ thuat Nha nudc, 1979) co tong hé s6 quan trong 1a 5.0 va tong diém san pham 13 25. Cu thé,
hé s quan trong dugc thiét 1ap nhu sau: 1.6 ddi véi huong vi, 1.3 ddi v6i mau séc, 1.0 ddi véi
ngoai hinh, 0.7 d6i voi cau trac va 0.4 ddi véi mui. Cach biéu dién két qua, quy dinh chung, cach
tinh diém trung binh, tinh sé diém chung theo muc 4 va 5 caa TCVN 3215-1979 (Uy ban khoa
hoc va k¥ thuat Nha nudc, 1979) (Bang 3).

Bang 3
Bdng Phdn Hang Chdt Lieong ciia Nam Bdo Ngw sau khi Chién Chdn Khong

Piém chi sb quan trong chwua trong lwgng

Phin hang Diém so (Ngoai hinh, mau sac, hwong vi)
Xuét sic 23.9-25 4.8
Tét 18.9-23.8 3.8
Khé 13.9-18.8 2.8
Trung binh 8.9-138 1.8
Xéu 49-88 1.0
Rét x4u 0.0-4.8 0.0

Nguon: Dir ligu tir “TCVN 3215-1979: San pham thuc pham, phan tich cam quan, phuong phap cho diém
[Food products sensorial analysis Method by frointingmark]” bai Uy ban khoa hoc va ky thuat Nha nuéc, 1979

3.5.2. Phwong phap do do gion

Do gion duoc do theo phwong phap sir dung luc 1am dit giy ndm (don vi Newton) bang
thiét bi phan tich ciu trac thyc phdm TAXT Plus 2010 (hdng Microsystem). Mau ciia mdi
nghiém thtc duoc do d6 gion 1a 12 mau/01 lan 1ap lai thi nghiém.

3.5.3. Phwong phdp do mau sdc

Mau sic nam duoc xac dinh bang may do mau sac CR-10 Plus theo hé mau Hunter Lab.
Trong d6 L 1a d6 sang, a la cudng d6 mau do (a > 0: do, a < 0: xanh 1a cay) va b 1a cuong do mau
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vang (b > 0: Vang, b <O0: xanh duong) (Tarzi & ctg., 2011). Mau ciia mdi nghiém thirc dugc do
mau sic cua cubng va mii ndm 1a 12 mau/01 1an ldp lai thi nghiém (Theo Texture Technologies
(2023) can do it nhat 10 mau).

3.5.4. Phuwong phap phan tich chi tiéu vi sinh vgt

Céc chi tiéu vi sinh vat duoc phan tich theo phuong phép truyén thdng 13 dinh tinh hoic dinh
lugng khuén lac trén méi trudng nudi cay. Cu thé, phuong phép xac dinh TSVSVHK theo TCVN
4884:2005 (Ban ky thuat tiéu chuan qudc gia, 2005), coliforms theo TCVN 6848:2007 (Ban ky thuét
tiéu chuan qudc gia, 2007), E. coli theo TCVN 7924-2:2008 (Ban k¥ thuat tiéu chudn qudc gia,
2008) va TSBTNM-M theo TCVN 8275-2:2010 (Ban k¥ thuét tiéu chuan qudc gia, 2010).

3.6. Phuwrong phdp xir Iy 56 liéu

Céc s6 liéu duoc thu thap béi phin mém Microsoft Excel phién ban 16.0. Dit liéu dugc xir
1y théng ké bang phan mém SAS 9.4 (P < 0.05). Trong do, phan tich phuong sai mot yéu t6 va hai
yéu té (ANOVA) va kiém dinh Duncan duoc sir dung dé so sanh su sai khac co ¥ nghia thong ké
(Mean =+ SE) giira cac nghiém thirc trong ciing mot thi nghiém ddi véi timg chi tiéu nghién ctru.

4. Két qua nghién ctru

4.1. Anh hwéng ciia cdc phwong phdp tién xir Iy ném Bao Ngw dén chit lwong nim
chién chan khong

Céc yéu to khac nam ngoai quy trinh chién chan khong (vi du: qua trinh xir Iy nguyén
ligu) c6 anh hudng dén hién tugng truyén nhiét, tr d6 anh hudng dac tinh cdm quan cua san
pham (Moreira, 2012).

Két qua danh gia cam quan ndm Bao ngu cho thiy, diém san phdm sau khi chién véi cac
phuong phap xir Iy ndm trudc khi chién chan khéng khac nhau c6 sy khac biét c6 y nghia thong
ké (Béng 4). Duy nhat phuong phép cap dong sau khi chién duoc danh gia 1a loai t6t (theo phan
loai nam) Nghiém thtre ndy c¢6 diém trung binh c6 trong luong cao nhit va diém hu0’ng vi, ngoal
hinh, ciu trac ¢ khac biét rd rang v6i 03 nghiém thirc con lai. Phuong phap sy c6 téng dlem
trung binh c6 trong lwong khong c6 sy sai khac so voi phuong phéap chién va udp. Nhung ndm &
nghiém thirc sy duoc danh gia diém ngoai hinh thap nhit (ndm bi gdy, bién dang dudi 25%). Vi
vy, ndm cua phuong phép siy chi dat loai trung binh. Nhu vay, dic tinh cam quan ctia ndm tdt
hon néu cap dong nim trudc khi chién chan khong.

Bang 4
Gid Tri Cam Quan Nam Bdao Ngur qua cdc Phirong Phdp Xir Ly Nam Khéc Nhau
Phuwong Piém trung binh c6 trong lwong A
L : : Phan
phap xi . . .. 2 loai
Iy nAm  Ngoai hinh  Mau sac Cau tric Mui Huong vi Tong oal

Chién 4.00+0.21"° 416+0.32° 2.31+0.14° 1.36+0.06 5.76+0.26° 17.59+0.44° Kha
Udp 3.60 +0.16% 4.94 +0.32"® 2.45+0.15° 1.44+0.08 6.40 + 0.41"® 18.83+0.55° Kha
Cip dong 4.40 +0.16" 4.94+0.32"® 3.22+0.11" 1.52+0.08 7.04+0.26" 21.12+0.53" Tét

Trung

Say 2.70+0.21° 546+0.26" 2.03+0.19° 1.32+0.08 5.76 +0.26° 17.27 +0.66° binh

Ghi chi: Trong cting mét cot, cac s6 liéu mang chir cai khac nhau thi sai khéc c6 ¥ nghia thong ké (P < 0.05)
Nguoén: Két qua phan tich dit liéu cia nhém nghién ctru
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Két qua Bang 5 cho thdy, mau sic ndm Bao ngu duoc tién xur ly trude khi chién béng céc
phuong phap khac nhau la khac nhau. Phuong phap xur ly nidm bing cach sdy c6 a cudng nim
(15.77) va a mii nAm (12.21) 13 cao nhét (a cang cao mau sic s& nghiéng vé mau do) va co hlen
twong chay xém. Nam ctia nghiém thtrc chién, tirc khong thyc hién phuong phap tién xir Iy nAm
trudce khi chién chan khong co gia trj a, b ciia mii ndm (a: 6.00, b: 23.27) va cubéng nam (a: 8.78,
b: 33.27) 1a thip nhat. Mic di ndm Bao ngu ciia nghiém thirc wép va cip déng cd6 mau sic cudng
va mii gan giéng nhau (L va a khong khac biét) nhung mau Bao ngu cdp dong twoi hon bao ngu
u6p (chi s b khac nhau). Néi cach khac, mau sic nim chién khi xir Iy ndm bang cach cip dong
s& nghiéng vé vang nau canh gian hon so voi ndm chi duoc udp trude khi chién.

Bang 5
Mau Sic Nam Bao Nguw qua céc Phwong Phdp Xir Ly Nam Khdc Nhau
Phuong Cuong Mii
phap xw
1y nim L a b L a b

Chién  55.59+1.35° 8.78+0.3° 33.27+0.94° 47.87+1.36° 6.00+0.26° 23.27+0.61°
Uép 61.06 + 0.75" 12.06 +0.52° 40.75+0.88"° 54.00+0.70" 7.95+0.29° 27.93 + 0.54°
Cép dong 59.98+0.77* 13.21+0.36% 41.20 +0.69" 53.11 +0.64"® 8.75+0.37® 31.52+0.76°
Say 51.6 +0.88° 15.77+0.71" 38.69+0.88% 51.65+0.73* 12.21+0.53" 35.73 +0.48"

Ghi chi: Trong cting mét cot, cac s6 liéu mang chir cai khac nhau thi sai khéc c6 ¥ nghia thong ké (P < 0.05)
Nguoén: Két qua phan tich dit liéu cia nhém nghién ctru

Cubi cung, do gion cua ndm Bao ngu cd su khac biét phu thuéc phuong phap xur 1y nim
(Hinh 1). Luc bé gdy san phim cang 16n nghia 13 d6 gion san phim cang nho. Nghiém thirc ndm
dugc xtr 1y bang phuong phép chién c6 luc bé gdy ndm bé nhat (11.63 + 0.58N), sau do 1a cac
nghiém thirc khac (luc bé giy ndm khong c6 su sai khac gitta 03 phuong phap xir Iy nim con lai).
Hinh 1
Pé Gion Nam Bao Ngw qua cdc Phwong Phdp Xir Ly Nam Khéac Nhau
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Ghi chi: Trong hinh, cac s6 liéu mang chit c4i khac nhau thi sai khac c6 ¥ nghia thong ké (P < 0.05)
Nguon: Két qua phan tich dir liéu ctia nhém nghién ctru

Ren va cong su (2018) dd nghién ctru vé phuong phap chién chan khong dé ché bién
snack nam huong, dong thoi danh gia anh huong cia bon phuong phap tién xir Iy nam khac nhau
dén chat luong san pham, do 1a: (1) chan nam, (2) chan, ly tdm, udp nam trong dung dich
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maltodextrin (MD) 50% w/v & 25°C trong 60 phat, (3) chan, ly tam, phu carboxymethyl
cellulose (CMC) 0.5% w/v cho nam & 25°C trong 15 phut, (4) chan, ly tdm, cap dong ndm & -
20°C trong 12 gio. Sau d6, ndm hwong chién chan khong & nhiét do 90 + 02°C trong thoi gian 30
phit. Két qua cho thdy, d6 am cta ndm duoc xir 1y theo nghiém thirc (4) chan, ly tim, cip dong
nam 1a thap nhét, vi khi cip dong co thé 1am ting kha ning bbc hoi nudc xuyén qua mang té bao
ctia nAm va gitip cho nudc d& bay hoi hon. Nhu vay, két qua cta nghién ctru nay phu hop voi két
qua cua Ren va cong su (2018), Charoen va cong su (2015) déu nhan dinh cdp dong ndm trude
khi chién chan khong gitp nang cao chit lugng ndm an lién.

Tom lai, két hop cac két qua clia cam quan, mau sic va do gion thi phuong phap cap
dong ndm trudce khi chién chan khong tao ra san pham c6 chat lugng tot hon, thich hop dé nghién
ctru thi nghiém tiép theo.

4.2. Anh hwéng ciia kich thuwéc nguyén ligu va thoi gian chién chin khéong dén chit
lwong ndm chién chin khéng

Két qua Bang 6 cho thdy, kich thudc ndm va thoi gian chién chan khéng c6 anh hudng
dén chit lugng ndm Bao ngu. Theo phan loai chit luong san pham, 07/09 nghiém thic cho chit
lwong san pham t6t (ngoai trir ndm co kich thude 2.5cm duge chién trong 60 phit va nim c6 kich
thudc 3.0cm duoc chién trong 40 phiit). Nim c6 c6 kich thudc 3.0cm duoc chién trong 40 phut
cung 13 nghiém thirc c6 tong diém trung binh c6 trong lwong thap nhat trong 09 nghiém thic. Boi
vi nghiém thirc nay c6 diém huong vi va diém mau sic thip nhat. Diém hwong vi thap ciing duoc
ghi nhan tai nghiém thtrc nAm ¢6 kich thude 2.5cm dugc chién trong 60 phut. Khi ting thoi gian
chién dbi véi nam 3.0cm thi diém ngoai hinh cia nAm chién cang thap (ndm bi gdy v& mii ndm).
Nam c6 kich thuéc 2.0cm chién trong thoi gian 50 phat cho két qua cam quan t6t nhat. Do
nghiém thirc ndy c6 diém trung binh cé trong luong 13 cao nhét (22.9d) ciing nhu diém sé vé mau
sdc, cdu tric, mui va huong vi cao nhit. Nghiém thirc ndm 2.5¢m chién trong 50 phut 1a nghiém
thirc t6t hon cac nghiém thirc khac (sau nghiém thtrc néi trén).

Bang 6
Gid Tri Cam Quan Néam Bao Ngu véi Kich Thuée Nam va Thoi Gian Chién Khdc Nhau
Kich  Thoi Piém trung binh cé trong lwgng (X + SE)
thuée  gian Phan
nam  Chien  Ngoajhinh  Mausic  Chu tric Mui Huong vi Téng loai

(cm)  (phat)

40 4.30+0.15°°° 559+0.20° 2.10+0.18° 1.56 +0.09°°° 6.56 + 0.29°° 20.11+0.35°  Tét
2.0 50 4.50+0.22°¢ 585+022"° 287+0.13" 1.84+0.09" 7.84%0.16" 22.9+0.42"  Tét
60 4.30+0.21°°° 598+0.29"® 28+0.18" 1.72+0.09"® 6.72+0.32°°21.52+0.59%° Tét
40 5.00+0" 5.85+0.22"°% 252+0.21"%1.40 £0.07°% 6.08 £ 0.40° 20.85+0.51°° Tt
50 5.00+0" 5.98+0.21"% 2.87+0.07" 1.48+£0.09°° 7.04+0.26° 22.37 £ 0.47"°® Tét
60 4.70+0.15"® 6.37+0.13" 273x0.07"°1.24+£007° 512+04° 20.16+0.48° Kha
40 4.60+0.16"°° 533+0.13° 231+0.15°°1.36+0.07°° 4.80+0° 18.40+0.27° Kha
3.0 50 4.20+0.13°® 598+0.21"° 2.66+0.09°°1.64+0.04"°° 6.40+0°° 20.88+0.33°° Tét

60 3.90+0.18° 5.85+0.22"° 280+0.10" 1.40+0.07°" 6.08+0.21° 20.03+0.45°  Tét

25

Ghi chli: Trong cting mét cot, cac s6 liéu mang chit cai khac nhau thi sai khéc c6 ¥ nghia thong ké (P < 0.05)
Nguon: Két qua phén tich dit liéu ciia nhém nghién ciru
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Két qua Bang 7 cho théy, khi kich thudc nim ting dan thi chi s6 a va b cta cudng va mii
nim ting dan (gam mau tir nu nhe chuyén sang ndu do). Khi thoi gian chién nim ting dan: ddi
v6i nam kich thudc 2.0cm thi mau sic khong thay d6i (khong khac biét chi sé a va b); dbi véi
nam kich thude 2.5cm thi mau séc it thay d6i (chi sé L va b ctia mii ¢ su sai khac); d6i voi ndm
kich thudc 3.0cm thi sy thay d6i mau sic rd rang hon (trir mii nAm chién & 50 hodc 60 phut c6
mau it khac biét). Nhu vay, thoi gian chién chan khong anh huéng dén mau sic ctia nim 2.0cm
(ngoai trir thay d6i do sang L). Nam cung kich thudc 1 2.5cm véi thoi gian chién 1a 40 phit co b
mii thdp hon 13 rét so vé6i chién trong 60 phut nén mau sic mil ciia ndm 2.5cm chién trong 60
phut bit dau co sy d6i mau nau d6 nhat (b cao). O kich thudc 3.0cm, khi ting nhiét do thi mau
sdc mil va cubng nim cang nga vé mau nau d6 (véi a mil, b mii va a cudng, b cuéng déu cao hon
so v6i ndm 2.0cm va 2.5cm). Mau sic cia nim Bao ngu c¢6 kich thudc 2.0cm, dugc chién trong
40 hoidc 50 phit c6 mau canh gian dep hon cic nghiém thirc con lai. Nhu vy, ndm Bao ngu
duoc cét thanh 14t 2.0cm s& mang lai cdm quan mau sic san pham tot.

Bang 7
Mau Sciic Nam Bao Ngw véi Kich Thuede Nam va Thoi Gian Chién Khédc Nhau

Kich  Thoi Cudng Mii
thwée gian
niAm chién
a b L a b
(cm) (phat)
40 53.16+1.09"  7.50+0.18F  26.01+0.46° 45.23+1.41%¢ 6.72+0.13°  20.18+0.37F
2.0 50 47.57+1.41%¢ 7.33+0.17°%  25.00+0.49° 45.37+1.26%¢ 6.86+0.15°  20.69+0.55%
60  43.34+1.22°  7.42+0.16%  23.68+0.4° 40.62+1.26°  6.84+0.14°  20.26+0.48F
40 56.96+1.01"  10.00+0.26°F 34.86+0.53 44.10+1.185°P 8.29+0.25°° 23.93+0.63°F
25 50 56.32+0.84" 9.88+0.18°F 33.30+0.44° 45.79+1.12®  9.35+0.27°  26.66+0.63°P
60 56.26+0.86"  10.80+0.24° 34.19+0.45° 49.64+0.9" 9.95+0.30°  28.66+0.53°
40  44.72+2.33°C  21.7242.25° 53.49+3.50° 41.47+1.56°° 20.71+1.85° 52.21+3.84°
3.0 50  46.33+1.55°C 34.21+0.84% 70.62+0.34" 42.61+1.18%° 30.76+0.8"  69.59+0.28"
60 48.87+1.29%  36.80+0.81" 70.10+0.35" 42.31+1.27%°P 31.50+0.86" 68.63+0.43"

Ghi chi: Trong cting mét cot, cac s6 liéu mang chir cai khac nhau thi sai khéc c6 ¥ nghia thong ké (P < 0.05)
Nguon: Két qua phan tich dir liéu ctia nhém nghién ctru

Theo Moreira (2012), hi¢n tugng méat nudc khong chi phu thudc vao nhi¢t do, thoi gian
chién ma con phu thudc vao kich thudc, hinh dang va d6 day nguyén liéu. Ngoai ra, Andrés-
Bello va cong su (2011) cho biét, carotenoid phan ng phan huy va hoa nau khong c6 enzyme
(phan tmg Maillard, phan ung caramen hoa) phu thuc vao ham luong duong khir va acid amin
hoidc protein trén bé mit nguyén liéu cling nhu nhiét do va thoi gian chién chan khong. Hon nita,
carotenoid dugc tim thdy trong tit ca cac nhom ndm (Sandmann & Misawa, 2002). Vi viy, gia
thuyét cho mau nau do ciia cac nghiém thirc ndm 3.0cm c6 thé 1a: khi d6 am duoc rut ra tir trong
16i cham do kich thu6c ndm 16n, din dén chit hoa tan (trong d6 c6 duong) duoc rut ra va bam
dinh trén bé mit vo ndm nhiéu hon. Cac phan tng hoa hoc dién ra tao mau méi hodc suy giam
sic tb (Dueik & Bouchon, 2011) lam cho mau ctia nAm thay dbi.
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Hinh 2
Pé Gion Nam Bao Nguw véi Kich Thuwée Nam va Thoi Gian Chién Khdc Nhau
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Ghi chi: Trong hinh, cac s6 liéu mang chit c4i khac nhau thi sai khac c6 ¥ nghia thong ké (P < 0.05)
Nguon: Két qua phan tich dir li€u cia nhém nghién ciu

Két qua Hinh 2 cho thiy, luc bé gy nim Bao ngu giam rd rang c6 ¥ nghia théng ké khi
tang thoi gian chién hodc kich thuéc nim ting dan. Cu thé, nAm Bao ngu khi cit & ciing mot kich
thude, thoi gian chién cang ting thi d6 gion ctia ndm cang cao (lyc bé gdy nam cang nho). Nam
duogc chién chan khong ¢ cing mot thoi gian chién, kich thudc nam cang 16n thi Iyc bé giy nim
cang 16n (46 gion cang thap). Nam duoc chién trong 60 phit ¢ luc bé giy nim cao hon nim
dugc chién trong 50 phit va cao hon so voi nim dugc chién trong 40 phut. Luc bé giy nim
3.0cm cao hon so voi ndm 2.0cm va ndm 2.5cm. Luc bé giy nam thap nhit & nghiém thirc nAm
2.0cm chién & 50 phut (5.24 + 0.29°F) va 60 phut (4.84 + 0.26%). Vi vay, do gion ctia 02 nghiém
thire nay 14 cao nhat (ndm 2.0cm chién trong 50 va 60 phut).

Do gion cua thuc phém c6 thé lién quan thuan voi do am. Do gion thép néu d6 4m cua
nam thap. Khi thoi gian chién du 1au giap nude tir 16i nAm bdc hoi tir tir ra ngoai vo nim. Khi vo
nam tiép xtc truc tiép v6i dau chién & nhiét do cao hon nhidu so voi nhiét do bao hoa thi d6 4m
duoc giai phong. Két qua nay phu hop véi két qua nghién ctru cua Shyu va Hwang (2001),
Charoen va cong sur (2015). Tuong tu, kich thude ciia niAm c6 thé anh huéng toi quing dudng di
chuyén cua nuéc tir 16i ra vo nidm. Kich thuéc nidm 16n thi am do bay hoi it hon. Do d6, kich
thudc ndm anh huéng t6i do gion.

Tém lai, dya trén két qua cia cac chi tiéu nghién ctru thi nAm Bao ngu cit 2.0cm va chién
chan khéng 50 phut cho chat lugng nAm Bao ngu tot nhat.

4.3. Anh hwéng ciia thoi gian bio qudn dén chit liwong sin phim

Két qua nghién ctru cho thay, nAm Bao ngu khéng nhiém coliform, E. coli, TSBTNM-M
trong 12 thang bao quan (trir nhiém TSVSVHK). Pdi v6i TSVSVHK, chi tiéu ndy ¢ pham vi
dam bao an toan thue pham: 1 x 10° CFU/g (00 thang va 06 thang); 2.7 x 10° CFU/g (12 thang).
Theo QD 46/2007/BYT (Bo Y té, 2007), quy dinh gidi han cho phép cia TSVSVHK, Coliforms,
E. coli vd TSBTNM-M trong san phdm rau qua khé 1an luot 1a 10%,10, 00 va 10° CFU/g. Nhu
vdy, san pham 13 an toan cho ngudi sit dung téi 12 thang. Tuy nhién, ndm &n lién can duoc kiém
tra thém cac vi sinh vat gay ngd doc thuc pham.
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5. Két luén

Chét luong nam Bao ngu t6t khi (1) kich thude 1at cit nAm nguyén liéu 1a 2.0cm; (2) ndm
dugc xir 1y trude khi chién chan khong bang cach: tam wdp (0.5 %/w duong, 0.2 %/w mudi) 15
phut, va cip déng nim (-15°C, qua dém), (3) chién ndm trong 50 phit khi cai dat nhiét d6 chién
chan khéng 1a 90°C; (4) san phdm duoc bao quan & nhiét do thuong 12 thang. Py 1a co so dé
chuyén giao cong nghé cho cac don vi san xuit nim chién chan khong. N4m Bao Ngu chién
chan khong nay 13 san pham hiru co phti hop cho ngudi co xu hudng an chay va ngudi quan tim
thie dudng nham cham soc sire khoé.

LOI CAM ON

Chung t6i xin giri 161 cam on dé tai nghién ctru khoa hoc va céng nghé cap Bo ma sb CT
2022.02.TDL.05 da cép kinh phi dé thuc hién nghién ciru.
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