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TOM TAT

Ném bdo ngu (Pleurotus sajor-caju) la nguyén liéu gidu dinh dwdng va
chira nhiéu hop chdt sinh hoc ¢6 hoat tinh chéng oxy héa (phenolic tong
s6: 1,9240,21 mg GAE/g, DPPH: 3,50+0,20 mg TE/g), nhung khé bdo
quan do do am cao (>90%). Nghién cuu dugc thyc hién nham ché bién
cha bong ndm voi chdt heong tot thong qua khdo sat cong doan xik Iy (xé
— chan — cap dong) ham lheong hat ném (3, 4, 5%) va dmmg (5,6, 7%) va
Pphuwong phdp xir ly nhiét (sdy, sao rang, két hop). Két qud cho thdy, ndm
dirge xé — chan — cdp dong tao ra san pham c6 chdt lwong 16t va tao diéu
kién thudn loi cho viéc huu tri¥, ché bién. Hat ném duoc bé sung 4% va 5%
diong két hop voi sdy va sao rang givp cha bong ndm dat chat hrong tot
Vi dd am 20+1%, a., 0,65, hiéu suat thu hdi >77%, va mirc dé yéu thich
8/9 diém. Nghién ciru dd phdt trién quy trinh san xudt bang viéc két hop
cdc phwong phdp ché bién, rit ngdn thoi gian thue hién, nang cao gid tri
cam quan, ma khéng lam giam chdt heong san pham.

Tir khéa: Cha bong, chat lwong, DPPH, ndm bao ngu, TPC
ABSTRACT

Oyster mushroom (Pleurotus sajor-caju) is known as a great
nutritious material with bioactive compounds playing an important
role in antioxidant activity (total phenolic content: 1.92+0.21 mg
GAE/g and DPPH.: 3.50+0.20 mg TE/g). However, its shelf life is short
due to a high amount of moisture content (>90%). To produce high-
quality, shelf-stable oyster mushroom floss, the study was conducted
to investigate the effects of pre-processing sequences (tear — blanch —
freeze), seasoning levels (3, 4, 5%), and sugar concentrations (5, 6,
7%), and methods of heat transfer (drying, roasting, and a
combination of both). The results indicated that tearing followed by
blanching and freezing provided the best integrity for the product. The
oyster mushroom floss, supplemented with 4% seasoning and 5%
sugar and combined heat treatment, achieved a good quality of 20+1%
moisture, water activity (a.) 0.65, recovery efficiency greater than
77%, and a sensory acceptance score was out of 8/9. This innovation
offers an effective solution for enhancing product stability and quality
while reducing production time, improving sensory characteristics,
and preserving nutritional properties by integrating freezing and
combined heat processing techniques.

Keywords: DPPH, floss, oyster mushroom, quality, TPC
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1. GIOI THIEU

Nam bao ngu xam (Pleurotus sajor-caju) con
duoc goi 1a Houbitake, mot loai nim hiéu khi vi mé
thudc ho Pleurotaceae, chi Pleurotus (Usami et al.,
2014), duge trong rong rai trén toan thé gidi. Nam
phat tr1en t6t & ving nhiét déi/cén nhiét doi vi nhiét
d6 téi wu cho soi nidm phat trlen la 10-35°C
(Muzaffar et al., 2023). San lugong nam bao ngu
chiém khoang 19% (ding thir 2) tong san lugng nam
an duoc trén thé gi¢i. Mién Tay Nam B¢ — Viét Nam
la mét trong nhing ving trong cung cap mot luong
16n san luong nam bao ngw, 1500 tin/nim
(Ho et al., 2022).

Pleurotus sajor-caju c6 huong vi thom ngon,
giau chat dinh dudng nhu vitamins (B, D), protein,
carbohydrates, khoang chat (K, P), chura tat ca cac
axit amin thiét yéu, dic biét 1a lysine va leucine
(Chaturvedi et al., 2018). NAm chira cic hop chat
churc nang va sinh hoc ¢6 lién quan dén dic tinh y
hoc va dinh dudng nhu polysaccharide, S-glucans,
lectin, lovastatin, peptide, phenolics, flavonoid,
linoleic va oleic acid c6 tac dung chéng oxy hoa,
chbng ung thu, chong dai thdo dudng, bao vé gan,
{rc ché ngung két hong cau (Zhang et al., 2021; Devi
etal., 2024). Do ham lugng chat béo thap va chit xo
cao nén nAm dugc khuyén khich str dung nhu mét
loai thyc pham tét dé phong ngira xo vita dong mach
(Schneider et al., 2011). Nim bao ngu cung cap it
nang luong hon so v&i v6i ndm hwong. Vi vay, nim
bao ngu thich hop cho nguoi an kiéng va duge
khuyén ding hang ngay ¢ nhiéu qudc gia (Reguta &
Marek, 2007).

Tuy nhién, ndm bao ngu c6 tbc do6 ho hip cao
(>250 mL COy/kg.h ¢ 18°C) va ham lugng nudc cao
(>90%) nén c6 thoi gian st dung ngén (Azevedo et
al., 2015). Do d6 can c¢6 phuwong phéap xt 1y sau thu
hoach thich hop dé tOn trit va sir dung nam duoc l1au
dai. Nhiéu nghién ctru v& viéc g dung nim vao cac
san pham thyc pham di duge thyc hién nhu bd sung
nam vao xuc xich bd (Oziinlii & Haluk, 2021), cha
bo (Ceron-Guevara et al., 2020), pate gan (Cerdon-
Guevara et al., 2021), thit vién (Siifer et al., 2016),
banh mi (Oyetayo & Oyedeji, 2017), banh quy
(Baltacioglu et al., 2021). Cac san pham dugc ché
bién thuan tir nAm bao ngu van con han ché, trong
d6 mot nghién ctru cia Phan (2021) vé san xuét cha
bong ndm bao ngu di sir dung 4% dau hao khi udp
va bd sung 2% 14 chuc. Vi thé, viéc st dung ném bao
ngu nhu mot nguyén liéu chinh va tao ra san pham
méi dang ngay cang dugc chu y.
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Ngay nay, cac ky thuat ché bién va phuong phap
rd0 can nhim kéo dai thoi gian bao quan thuc pham
ngdy cang dwoc quan tdm. Tién xtr 1y nhu chan,
doéng vai tro quan trong trong viéc loai bo bui bén,
du luong thude bao vé thuc vat, vi sinh vat, vo hoat
enzyme hoa nau dong thoi hd tro t6t cho qua trinh
ché bién - tham thau sau d6 (Dagostin, 2017). Céc
phuong phap siy va sao rang dua trén nguyén 1y loai
bo nude tu do dudi tac dong cua nhiét, giup kéo dai
thoi gian sir dung san pham, giam dang ké thé tich,
chi phi bao goi, bao quan va van chuyen DPong thoi,
chung con gdp phan 6n dinh ngudn nguyén lidu trai
mua vu ciing nhu da dang hoé san pham va ting sy
lya chon cho nguoi tiéu dung (Moses et al., 2014).

Duya trén nhitng dan ching ndi bat da dé cap, c6
thé théy nam bao ngu 1a nguén nguyén li¢u hira hen
va tiém 1 ndng cho san xuit cha bong chay. Tuy nhién,
hién van chua c6 nhiéu thong tin chi tiét vé cong
nghé va quy trinh ché bién hoan chinh san pham nay.
Vi vdy, nghién ctru dugc thue hién véi mong mubn
khao sat cac yéu tb tién xir Iy, w6p gia vi va phuong
phap gia nhiét voi ddy du cac thong s6 ky thuat
nhim phat trién quy trinh ché bién, nang cao gia tri
kinh té va da dang hoa san phim thuc phim co
ngudn gdc tir ndm bao ngu.

2. PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1. Dia diém nghién ciru

Thuc hién nghién c1’1’}1, thu thap $6 liéu tai Bo
mon Cong ngh¢ Thue pham — Vién Cong nghé Sinh
hoc va Thuc pham, Pai hoc Can Tho.

2.2. Nguyén vit li¢u thi nghiém

2.2.1. Nguyén liéu

Nam bao ngu xam tuoi dugc cung cp tir TO san
xuét va kinh doanh ndm bao ngu phuong Théi An
Dong, Binh Thuy, thanh phd Can Tho. Nam nguyén
ven, khong sau bénh, khong hu hong, dugc rira sach
véi nude nham loai bé bui ban, tap chit va mot ph?m
vi sinh vat vé mat. Phu gia duong tinh luyén Bién
Hoa (Pong Nai, Viét Nam) va hat ném chay Knorr
(Unilever, Viét Nam) dugc mua tai si€u thi Mega
market (Ninh Kiéu, Can Tho, Viét Nam).

2.2.2. Hod chat

Céc hoé chit duoc sir dung trong phan tich gom
thudc thir Folin-Ciocalteu (Merck, Ptc), Acid galic
(Merck, btrc), Trolox (Merck, Btrc), 2,2-Diphenyl-
I-picrylhydazyl (DPPH) (Sigma, USA), Methanol
(Guangdong, Trung Qudc).
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2.3. Phwong phap nghién ciru

Thi nghi¢m dugc bd tri ngau nhién véi mot nhan
t6 1a cac cong doan xtr Iy nguyén liéu (CXCD: chan
- xé - cAp dong, XCCD: xé - chan - cap dong; CX:
chan - xé; XC: xé - chan), mau dugc chan bang nude
nong 100°C, trong thoi gian 3 phuat va cép dong &
diéu kién -80°C. Sau khi xac dinh duoc cong doan
xtr 1y phit hop, ban thanh pham duoc udp gia vi gom
hat ném (3, 4, 5%) va dudng (5, 6, 7%) trong vong
30 phiit ¢ nhiét d6 phong trude khi tién hanh xur Iy
nhiét. T1ep theo, phuong phép xu Iy nhiét dugc khao
sat gom: sdy (60°C), sao rang (150°C) va két hop
(sdy & 60°C trong 45 phut + sao rang & 150°C) dén
san pham toi va kho rdo (46 4m san pham dat
<20+1%).

2.4. Phwong phap phan tich

Do 4m (%) dwoc xac dinh bang phuong phap
AOAC 934.06. Tro (%) dugc xac dinh dya theo
TCVN 5253-90. Tong chét kho hoa tan (TSS) duogc
do bang Brix ké cam tay (Atago, Nhat Ban). Do hoat
dong cua nudc (ay) do truc tiép %RH cia san pham
trong moi truong vi khi quyén bang thiét bi chuyén
dung (AQUALAB-TDL, M¥). Mau sic dugc xac
dinh bang may do mau Colorimeter (FRU, Trung
Quoc) voi hé mau L a" b"va gia tri sai biét mau
sic tong thé du:oc tinh bang cong thuc:
AE" =./(L—Lg)2+ (a—ag)? + (b—by)? trong
d6: L, a, b ctia mau thi nghiém va L,, a,, b, ctia mau
dbi chimg. Do cung duge do bang thiét bi do ciu
trac Rheotex (Nhat Ban), diu do bi tron duong kinh
3 mm dugc st dung va ¢ dinh duong di 6 4 mm.
pH duoc do bang pH ké dién tr (Venier, M¥). Do
rong (%) xac dinh dya trén khoi luong riéng thyc va
khéi luong riéng biéu kién ctia san pham, (Qiu et al.,
2015). Hiéu suét thu hdi (%) dugc tinh dya trén kh01
luong thu dwoc va khdi lugng ban déu. Panh gia
muc d6 yéu thich dugc danh gia bdi 15 cam quan
vién (da duoc huéng din co ban vé danh gia cam
quan) theo thang diém Hedonic tir 1 dén 9 diém
(Stone et al., 2020). Ham lugng phenolic tong sb
(TPC) duogc xac dinh theo phuong phap Folin-
Ciocalteu, két qua dugc trinh bay la mg gallic acid
tuong dwong trén gram can ban khdé — mg GAE/g
CBK (Nguyen et al., 2020). Hoat tinh chong oxi hoa
duoc xac dinh thong qua phuong phap khir goc tu do
v6i 2,2-Diphenyl-1-picrylhydazyl (DPPH), két qua
dugc thé hién 1a mg trolox tuong dwong trén gram
can ban khé — mg TE/g CBK (Nguyen et al., 2019)
va hoat tinh khir géc tu do (DPPH%) duogc tinh theo
phén trim chénh 1éch d6 hap thy gitta mau ddi chimg
va mau thot & budc séng 517 nm (Gulcin &
Alwasel, 2023).
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S6 liéu duge thu thap va xir Iy bang phan mém
Microsoft Excel 365 va Statgraphics Centurion
XIX. Két qua duoc trinh bay 1a gia tri trung binh +
d6 1éch chuén va sy khéc biét y nghia thong ké gitra
cac nghiém thic dua vao phuong phap phén tich
ANOVA theo kiém dinh LSD & mirc y nghia 5%.

3. KET QUA VA THAO LUAN
3.1. Thanh phén co bin ciia nim bao ngu

Viée xéac dinh thanh phan hoa hoc co ban cia
nguyén liéu nim bao ngu xam dong vai tro quan
trong, tao co s can thiét cho viéc thiét ké va trién
khai céc thi nghiém ké tiép mot cach chinh xac va
hiu qua.

Bang 1. Thanh phan héa Iy cia nguyén liéu nAim

bao ngw
Thanh phén Gia tri
Do am (%) 91,08+0,31
Tro (%) 0,56+0,24
Do Brix (%) 2,90+0,01
pH 6,48+0,17
Mau sdc tai nam
L 75,59+3,04
a 0,94+0,46
b* 8,7141,24
Mau sdc than ndam
L 85,79+4,10
a -0,34+0,08
b* 10,31+0,09
Do cung (gF) 238,19+12,63
TPC (mg GAE/g CBK) 1,924+0,21
DPPH (mg TE/g CBK) 3,50+0,20
DPPH (%) 17,93+0,78

Ghi chu: Ké{ qua dugc trinh bay la gid tri trung binh +
do léch chudn cua 3 lan lap lai.

Két qua dugc thé hién & Bang 1 cho thiy nim
bao ngu xam c6 d6 am cao khoang 91,08+0,31%;
két qua nay cao hon so voi nghién ctru cua Nguyen
et al. (2008) khi cho thay d6 4m cua narn bao ngu
xam 1a 88,10%. D6 4m cao nén ndm rat d& bi dap
khi thu hoach va van chuyén, tao diéu kién gay hu
hong nguyén li¢u. Theo Vullioud et al. (2011) trong
nam bao ngu giau cac loai duong khir va acid amin,
két qua nghién ctru cho thdy ham luong duong trong
nguyén liéu 1a 2,90+0,01%. D6 cling nAm bao ngu
14 238,19 gF, tro 14 0,56%. pH cta ndm nguyén li¢u
la 6,48+0,17, két qua nay ciing tuong dong voi
nghién ctru ciia Odero (2009) v6i gi tri pH ctia nAm
dao dong tir 6,0 dén 7,0 phu thudc vao diéu kién moi
truong va cham soéc. Ham lugng TPC cia nAm bao
ngu 14 1,9240,21 mg GAE/g CBK, hoat tinh chéng
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oxy héa DPPH la 3,50+0,20 mg TE/g CBK va
17,93+0,78%. Két qua nay cao hon két qua nghién
clru cia Mohamed et al. (2011) cho thay TPC 1a 1,33
mg GAE/g, nhung thap hon so véi két qua nghién
ctru ctia Rashidi and Yang (2016) khi cho thiy TPC
clia nAm bao ngu xam la 2,21 mg GAE/g CBK.
Khac biét nay c6 thé dugc giai thich 1a do sy da dang
vé giéng loai ndm bao ngu (d6, xam, tring,...) va
diéu kién canh tac.

3.2. Anh hwéng ciia cic cong doan xir Iy dén
cAc gia tri héa Iy ciia sin phim cha bong
nim bao ngw

3.2.1. D dmva ay

Két qua dugc thé hién & Hinh 1 cho thiy cong
doan xur ly nguyén li¢u khac nhau c¢6 anh hudng
dang ké dén d am san pham (p<0,05).

C—AW —®— Am (%)

A

0.60
0.59
0.58
< 0.57
0.56
0.55
0.54 - T T T T 0

CXCb  XCCb CX

Coéngdoan xur ly

Hinh 1. Sy thay d6i do 4m va aw clia cha bong
nam bao ngu & cac cong doan xir ly khac nhau

Ghi chit: CXCP: chan - xé - cdp dong, XCCD: xé - chdn
- cdp dong; CX: chan - xé; XC: xé - chdn. Két qua dwoc
trinh bay 1a gid tri trung binh + dé léch chudn cia 3 lan
lap lai. Cdc chit cdia, b, c...va A, B, C,... khac nhau
trong cung mot cot hodc duwong biéu thi sy khac biét y
nghia théng ké p<0,05.

That vay, d6 4m san phdm thap nhat khi ndm
duoc XCCD (10,46+0,61%) va c6 khac biét y nghia
thong ké so véi cac miu con lai (>12,50%). Tuy
nhién, khi so sanh vé do hoat dong cua nudc (ay) thi
du thay d6i cong doan xir Iy nhung khong lam anh
huong dang ké dén a, gitta cac mau (p>0,05). Do
hoat dong ciia nudc cua san pham cha bong trong
khodng tir 0,57 dén 0,58 va d6 4m <20%, diéu nay
cho thay san pham phu hop véi TCVN 10734:2015.
Nguyén nhéan cia sy khac biét vé d6 am 1a do khi xé
nho thi dién tich tiép xuc véi nude ¢ nhiét do cao
lam thay d6i tinh chat vat 1y ciia ndm, do tinh tham
clia mang té bao tang 1én, tir d6 lam ting toc d6 thoat
am (Severini et al., 2005). Bén canh d0, qué trinh
cap dong lam thay doi két ciu, pha huy ciu tric té
bao két hop vai hidu Gmg khir nude (Li et al., 2018).
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3.2.2. D¢ rong

Murc d6 toi, bong dac trung cua san phém cha
bong duoc danh gia thong qua gia tri d6 rong, san
phim c6 do toi, bong t6t s& co gia tri d6 rong cao va
ngugc lai.

85 -
+
S 80 A
ot b
1<g
=75
o]
70 A
65 : . ; .
CXCP  XCCP CX XC

Cong doan xur ly

Hinh 2. Sy thay d6i d rdng sin phim & cac
cong doan xir ly khac nhau

Ghi chit: CXCP: chan - xé - cdp dong, XCCD: xé - chdn
- cdp dong; CX: chan - xé; XC: xé - chdn. Két qua dwoc
trinh bay 1a gid tri trung binh + dé léch chudn cia 3 lan
lap lai. Cdc chit cdi a, b, c... khdc nhau trong cung mot

ot biéu thi su khdc biét y nghia thong ké p<0,05

Két qua Hinh 2 cho thdy d6 rdng san phdm cha
bong nam bi anh huong dang ké boi cong doan xir
1y nguyén liéu ban dau (p<0,05). Mau duoc xir Iy
XCCP cho gia tri d6 rong cao nhat, dat hon 81%,
khi so sanh gié tri ndy v&i cAc mau con lai thi chi
dao dong & mic dudi 78%. Nguyén nhan 1a do cac
phuong phép xu 1y nguyén liéu khac nhau, dan dén
dd6 am san pham cu6i khac nhau va do rong san
pham khac nhau. Do am cang thap thi do rdng cang
cao. PO 4m cua miu XCCP 1a thip nhat
(10,46+0,61%) va do6 rdng cua mau cao nhat
(81,56+0,83) so v6i cac mau con lai. Két qua nay
tuong ddng véi nghién ctru cta Tran et al. (2016)
trén cha bong c4 16¢ vé twong quan nghich gitra do
rong va d6 4m san pham.

3.2.3. Mau sdc

Két qua dugc trinh bay & Bang 2 cho théy cac
cong doan xu ly khong c6 anh huong dang ké dén
mau sdc san pham vé mat thong k& (p>0,05). Chi
tiét, gia tri L™ cua cha bong nam dao dong trong
khoang tir 56,36+0,55 dén 56,47+0,72, gia tri a* dao
dong tir 3,52+0,26 dén 3,58+0,25, gia tri b* dao dong
tir 6,3620,27 dén 6,50£0,26 va sy chénh léch mau
sic AE" dao dong tir 24,62+0,67 dén 24,73+0,65 &
cac cong doan xtr Iy khac nhau. Trong qua trinh sdy
va rang, xay ra phan tng Maillard va phan tng
caramen hod, twong quan v6i mau néu trong cac
mau cha bong nim. Mau vang nau dugc xem 1a mau
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séc muc tiéu can dat duoc dbi véi cac san phém séy
hodc chién, biéu thi dac tinh riéng biét cia san pham
thuc pham (Rihayat et al., 2019).

Bang 2. Sy thay d6i mau sic ciia cha bong nAm bao ngwr & cac cong doan xir Iy khac nhau

Cong doan xir ly L* a’ b" AE"
CXCb 56,38+0,69* 3,53+0,232 6,36+0,27* 24,73+0,65*
XCCb 56,36+0,55% 3,52+0,26* 6,48+0,30* 24,73+0,54*

CX 56,45+0,73 3,58+0,252 6,50+0,26* 24,64+0,70*
XC 56,47+0,72?2 3,55+0,21? 6,47+0,322 24,62+0,67*

Ghi chii: CXCD: chan - xé - cp dong, XCCD: xé - chan - cdp dong; CX: chan - xé; XC: xé - chan. Két qud dwoc trinh
bay la gia tri trung bin}{ +d¢ léch chuan cua 3 lan lap lai. Cac chit cdi a, b, c... khac nhau trong cung mot cot biéu thi
sw khac biét y nghia thong ké p<0,05.

3.2.4. Hiéu sudt thu hoi biét y nghia théng ké khi so sanh cung v6i nhau

Két qua duoc thé hién ¢ Hinh 3 cho thiy hiéu (p>0,05).

sudt thu hdi cua san phdm cha béng ndm qua cac
cong doan xU ly khac nhau ghi nhan sy khac biét
dang ké vé mit thong ké (p<0,05). Mau dugce xir ly
XC cho gié trj higu sudt thu hdi cao nhét, & mirc gan
bang 18%, trong khi d6 gia tri thap nhat thudc vé
mau duoc XCCP (khoang 15%). Diéu nay co thé
dugc giai thich 1a do hiéu suét thu hi ty 18 thuan voi
d6 am, khi d¢ 4m thap dan dén hiéu suat thu hoi san . . . .
phém thap (Tran et al., 2022). ChCX  CPXC X XC
Congdoan ché bien

)
o

BN b b

O =Wk WO 00O
L

Miic d6 yéu thich (diém)

20 ~ a
~ 18 b d ¢ ™ Hinh 4. Mirc d9 yéu thich san pham & cac cong
< 12 | ] doan xir ly khac nhau
~<«Q A
E 12 A Ghi chu: CXCD: chﬁn - Xé - cdp dong, XCCD: xé - chan
= 10 A - cap déng; CX: chan - xé; XC: xé - chan. Keét qua duoc
7 81 trinh bay la gia tri trung binh + d¢ léch chuan cua 3 lan
5@ 2 : lap lai. Cdc chir cdi a, b, c... khac nhau trén hinh biéu
T 5 | thi sy khac biét y nghia thong ké p<0,05
0 " " " § Qua c4c chi tiéu phan tich cho thiy cac cong
CXCb XCCb CcX XC

doan xtr 1y khac nhau anh huéng déng ké dén chat
lugng san pham. Cong doan xur ly nam cha bong
theo thur tu xé — chan ¢ 100°C trong 3 phut va cap
dong & -80°C dugc lya chon lam budce tién xt 1y cho
o [ o cac cong doan che bién tiep theo. Phuong phap nay
Ghi chi: CXCD: chan - xé - cap dong, XCCD: xé - chan khong chi gitp kéo dai thoi gian bao quan nguyén
- cdp dong; CX: chan - xé; XC: x¢ - chan. Két qua dwgc liéu ma con ho tro xir Iy mot phan nguyén liéu khi
trinh bay la gia tri trung binh £ do léch chuan cua 3 lan N N -2 A 1A A -
S , PR .2 vao mua thu hoach cao diém, tao diéu kién thuan loi
lap lai. Cdc chit cdi a, b, c... khac nhau trén hinh biéu . - . Lk
thi su khac biét ¥ nghia théng ké p<0,05 cho viéc luu trit va thuén tién cho qua trinh ché bién.
Céc phuong phap xir Iy nay khong anh huong dén
3.2.5. Danh gia cam quan chat luong san pham ma con phu hop hon véi yéu
cdu san xuat & quy mo 16n va mang lai hidu qua cao.

Cong doan xur ly

Hinh 3. Hiéu suét thu hdi ciia cha bong nim &
cac cong doan xir ly khac nhau

Chét lwong cam quan (mau, mui, vi, trang thai)
1a chi ti€u quan trong phan anh mare dg yéu thich san
pham. Hinh 4 cho thiy quy trinh ché bién anh huong
dang ké dén muc do yéu thich cha bong ndm bao
ngu (p<0,05), trong d6 cong doan XCCD cho san
pham dugc wa chudng nhat (8,53/9 diém). Cac mau
con lai c6 mirc yéu thich thap hon, dao dong trong
khoang tir 7,07 dén 7,27/9 diém va khong co su khac
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3.3. A’nh hudng ciia ham lugng gia vi bd sung
den chat lwgng san pham cha béng nam
bao nguw

3.3.1. DG am va dé hoat déng ciia mieéc (ay,)

Do 4m va do hoat dong cua nudce (ay) la nhiing
chi tiéu quan trong, dugc sir dung dé danh gia sy 6n
dinh cua cac loai thuc pham kho.

Két qua duogc thé hién tai Hinh 5A cho théy do
4m cta san pham dao dong trong khoang tir
19,87+0,21 dén 20,29+0,4% va khong c6 su khac
biét y nghia giira cac nghiém thirc (p>0,05). Két qua
nay twong dong v6i nghién ciru cia Le (2018) khi
cho thiy do 4m cta cha bong ga trén thi truong 1a

Ham lwong duong (%)

Tdp 62, S6 1B (2026): 192-202

20£1%. Trong khi d6, 46 hoat dong cua nudc (Hinh
5B) dao dong trong khoang tir 0,64+0,001 dén
0,67+0,03. Tuy nhién, a,, cua san phém khong khac
biét ¥ nghia thong ké khi thay doi ty 1¢ duong bd
sung tir 5 d&én 7% (p>0,05). Mot nghién ctru vé san
phém ché bién tir bot gao da chira réng, khi d6 4m
thdp (<30%) thi viéc tang ty 1& duong khong lam
giam déng ké gi trj ay (Silva et al., 2009). Nguoc
lai, khi tang ty 1¢ hat ném b6 sung tir 3% dén 5% da
lam gidm a,, cua san phém; cu thé, aw cua san phém
& nghiém thirc bd sung 5% hat ném thép hon y nghia
so voi hai nghiém thirc con lai (p<0,05). Gia tri aw
ctia san phdm cang giam, cang thuan loi cho qua
trinh bao quan san pham (Nguyen & Tran, 2016).

Ham lugng duong (%)

-5 A ——
07 - 6 7

0.68 H

< 0.66

0.64 A

0.62 A

0.6 \ . :
3 4 5
Ham luong hat ném (%)

B

Hinh 5. Thay d6i d9 4m (A) va dd hoat dong ciia nwéc-aw (B) cita sin phim
theo ham lwgng gia vi b6 sung

Ghi chii: Két qua dwoc trinh bay la gia tri trung binh + d¢ léch chuén ciia 3 lan lap lai.

22 ——5—A&06-—e7
21 A
;\3\ |
< 20
= " 1
- |
[ ]
18 4
17 :
3 4 5
Ham lugng hat ném (%)
A
3.3.2. Mau sdc

Béng 3 cho thay khi ting ham lugng dudng bo
sung tir 5 dén 7% thi cac gia tri mau sic L, a*, b* va
AE" thay d6i khong dang ké (p>0,05). Diéu nay cho
thay, viée b6 sung duong khong c6 anh hudng dén
mau sic ciia san pham cha bong. Nguoc lai, khi tang
ham luong hat ném bod sung dén 5% thi gia tri b (46

vang cliia mau) c6 xu hudng ting tir 9,65+0,68 dén
10,58+0,55 va c6 su khac biét théng ké khi so sanh
v6i mau con lai (p<0,05). Didu nay cho thiy, viéc
b6 sung hat ném d lam cho san phim c6 mau vang
sam hon, thé hién thong qua gid tri b tang. Tuy
nhién, cac gia tri L*, a" va AE" thay d6i khong dang
ké khi ting ham luong hat ném bo sung.

Bing 3. Anh hwéng ciia ty 1¢ gia vi bé sung dén mau sic ciia san phim

.. .. Ham lugn Ham lwgng hat ném (%)
Gidtri g o (%f 3 5 TBNT
5 53,20+0,34 53,69+1,12 53,73+£1,92 53,54+1,27*
L 6 53,64+1,59 53,59+0,95 52,23+0,94 53,15+1,16*
7 53,30+0,53 52,96+1,1 53,16+1,42 53,14+1,022
TBNT 53,3840,822 53,41+1,06* 53,04+1,43
5 1,6310,32 1,65+0,32 1,61+0,22 1,6310,29°
o 6 1,64+0,21 1,64+0,11 1,36%0,25 1,55+0,19°
7 1,5440,36 1,74+0,21 1,71£0,22 1,6610,26*
TBNT 1,60£0,30* 1,68+0,21? 1,56+0,23*
5 9,56+1,11 9,92+ 0,53 10,08+0,58 9,85+0,74*
b* 6 9,69+0,76 10,24+1,06 10,30+ 0,5 10,08+0,77¢
7 9,69+0,16 10,49+0,2 11,34+0,57 10,51+0,31#

197



Tap chi Khoa hoc Dai hoc Can Tho

Tdp 62, S6 1B (2026): 192-202

.. .. Ham lugn Ham lwgng hat ném (%)
Gidtri oo (%f 3 " 5 TBNT
TBNT 9,65+0,68" 10,22+0,60% 10,58+0,55*
5 27,54+0,28 27,04+0,91 27,01£1,54 27,20+0,91#
AE" 6 27,09£1,29 27,1620,75 28,50%0,76 27,58+0,94*
7 27,4310,44 27,79+0,88 27,63%1,16 27,61+0,83%
TBNT 27,35+0,67* 27,33+0,85* 27,71£1,16°

Ghi chii: Két qua dwoc trinh bay la gid tri trung binh + dg léch chudn ciia 3 lan ldp lai. Cdc chit cdia, b, c...

khac nhau

trong ciing mot hang hodc cot biéu thi sw khdc biét y nghia thong ké p<0,05.

3.3.3. D¢ rong

Bang 4 cho thdy do rong san phim c6 xu huéng
giam khi ting dong thoi ham luong duong va hat
ném bo sung (p<0,05). Cu thé, khi tang ham luong
dudng bo sung tir 5 dén 7% thi do rong san pham
giam xudng khoang 1% tir 77,65+0,35%. Tuong tu,
khi ting ham lugng hat ném bo sung tir 3 dén 5% thi
gia tri d6 giam tir 78,10+0,34 xubng 76,79+0,50%.

Diéu nay co thé dugc giai thich 1a do ham luong chét
kho trong san pham tang lam cho khoi luong san
pham trén mét don vi thé tich ting, dan dén giam do
rong san pham (d0 rong ti 1& nghich véi khdi lugng
biéu kién). Mt khac, nghién ctru cua Tran et al.
(2016) cho thay d6 rong cua cha bong ca loc khong
d6i khi thay d6i ham lugng gia vi bd sung.

Biang 4. Anh hwéng ciia ty 1¢ gia vi bd sung dén d9 réng (%) ciia san phim

Ham lugng Ham luwgng hat ném (%)
dwong (%) 3 4 5 TBNT
5 78,49+0,44 77,4410,18 77,031£0,44 77,65+0,35*
6 77,66£0,05 77,34+0,16 77,031£0,47 77,34+0,23%
7 78,15+0,53 76,44+0,57 76,30+0,59 76,97+0,56°
TBNT 78,10£0,34* 77,07+0,30° 76,79+0,50°
Ghi chii: Két qua duoc trinh bay {d gid tri trung binh £+ d¢ léch chuén ctia 3 lan lap lai. Cac chit cdi a, b, c... khac nhau
trong cung mot hang hodc cgt biéu thi sw khdc biét y nghia thong ké p<0,05.
3.3.4. Danh gia cam quan 10
a
Ké't_) qua Hinh 6 cho thiy, muc d6 wa thich cua z 4 % ab ;L b
san pham bi anh huong bdi ham }uc_mg hat ném va g7 . b b b
duong thém vao (p<0,05). Cu thé, san pham duoc G 6
bo sung 4% hat ném va 5 hodc 6% duong co gia tri e )
diém yéu thich cao nhat (>8,0), trong khi diém danh g,
N R N . = c
gia clia cac mau con lai chi dao dong trong khoang p)
dudi 7,0. 1
. T 0
Tu két qua nghien cu'u c6 thé thay két hop voi 35 36 37 45 46 47 55 56 57

céc budc xir Iy xé-chan-cép dong, cha bong ndm bao
ngu b6 sung 4% hat ném va 5% duong duoc xem la
t6i uru nhét vi dat gia tri cam quan cao v6i murc danh
gia yéu thich lon hon 8,0 diém, mau sic vang nau
sang dic trung, d6 rong san pham 16n hon 77%, ay
khoang 0,65 va d6 4am nho hon 20%.
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Nong d6 hat ném : duong

Hinh 6. Mirc d9 yéu thich san phidm theo ham
lwgng gia vi bo sung khac nhau

Ghi chit: Két qua dwoc trinh bay la gid tri trung binh +
dé léch chudn cua 3 lan lap lai. Cac chit cdia, b, c...
khdc nhau trén hinh biéu thi sy khdc biét y nghia thong
ké p<0,05

3.4. Anh hwdng cia phwong phap xir ly nh1et
dén chit hrgng san phim cha béng nim
bao nguw

Qua trinh xtr ly nhiét gitp lam chin, kéo dai thoi

gian st dung san pham, v6 hiéu hoa tinh chét hoa Iy
va vi sinh dgc hai, cai thién kha nang tiéu hoa va



Tap chi Khoa hoc Dai hoc Can Tho

huong vi (Boekel et al., 2010). Viéc sdy sir dung
luong khi nong on dinh, cung cép ning lugng can
thiét cho sy bay hoi ctia nude va loai bo hoi nudc ra
khoi méy sdy (Ferreira et al., 2020). Trong khi do,
rang 14 qué trinh xir Iy nhiét d6 cao, thuc pham dugc
lam ndng & nhiét d6 khoang 150-300°C, gém 3 giai
doan chinh: siy kho, rang va tao mawhuong vi
(Fadai et al., 2017). Viéc két hop sdy va sao rang
gop phan rut ngan thoi gian ché bién va nang cao
chat luong cam quan san pham

3.4.1. Déamva do rong

Két qua dugc thé hién ¢ Bang 5 cho thay, cac
phuong phap xur 1y nhiét khac nhau khong co tac
dong dang chu y dén su chénh 1éch 6 4m va do rong
giita cac mau thi nghiém (p>0,05). P6 4m san pham
nho hon 20% va d6 rong cha bong nam trong khoang
75,49+1,15 dén 76,39+0,59%. V&i muc dich bao
quén thi a,, dugc khuyén cao cho san pham kho 1a
nho hon 0,6 dé cac loai nam mbc ngung hoat dong,
thi nghiém da cd dinh d6 4m cudi cua san phim &
muc 20+1% sau khi xtr Iy nhiét véi gia tri ay cua cha
bong ndm bao ngu xam dao dong tir 0,64 dén 0,67,
vay nén can nghién ctru thém thoi gian bao quan san
pham nay.

Tdp 62, S6 1B (2026): 192-202

Bang 5. Anh huéng cia phwong phap xir ly nhiét
dén d9 4m va d9 rdng ciia san phim

Ph“‘g‘il‘l’gt‘p XE o hodm (%) DY ring (%)
Say 20,11+0,84*  76,39+0,59°

Sao rang 19,90+0,75*  75,49+1,15%

Két hop 19,37+0,12°  77,64+0,35°

Ghi chii: Két qua dwoc trinh bay la gid tri trung binh + dg
léch chudn ciia 3 ldn Igp lai. Cac chit cdi a, b, c... khac
nhau trong cung mot cot biéu thi sw khac biét y nghia
théng ké p<0,05.

3.4.2. Mau sdc

Két qua duogc thé hién & Bang 6 cho thiy gia tri
mau sic cua cha bong nam bi tac dong manh mé boi
phuong phap xur Iy nhiét (p<0,05). B¢ sang (L") ctia
san pham c6 xu huéng ting dang ké khi cha bong
nédm duoc sao rang (53,36+0,66) va xu ly két hop
(53,38+0,66), cao hon y nghia so v&i nghiém thirc
sdy (p<0,05). Thém vao do6, gia tri b* (d vang) co
xu hudng tang dang ké khi phuong phap xir 1y nhiét
chuyén tir siy sang sao rang va két hop. Diéu nay
khac voi két qua nghién ciru ciia Kanagaraj et al.
(2019) d4 chi ra rang qua trinh sao rang lam giam do
sang va ting d¢ do clia cac mau gao va ké.

Bang 6. Mau sic san pham & cic phwong phap xir Iy nhiét khic nhau

Phwong phap xir Iy nhiét L* a’ b* AE"
Say 50,10+1,27° 1,64+0,16° 10,01+0,05° 30,63+1,03*
Sao rang 53,36+0,432 1,710,272 11,84+0,64° 27,46+0,48°
Keét hop 53,38+0,66* 1,41+0,43° 11,04+1,23 27,22+0,35°
Ghi chii: Két quad d‘u’g’g trinh bay la gia tri trung binrh + dg 1éch chudn cia 3 lan lap lai. Cac chir cdi a, b, c... khac nhau
trong cung mot cot biéu thi sy khdac biét y nghia thong ké p<0,05.
3.4.3. Higu suat thu hoi 18 -
Hinh 7 cho thdy hiéu sudt thu hoi cua san ghém 3\; 175 4 a
cha bong nam bao ngu co6 su thay doi dang ké khi é '
dugc xtr ly voi cac phuong phap nhiét khac nhau S 17 A
(p<0,05). Cu thé, gia tri hiéu suat thu hoi ciia san "3 b
phim & nghiém thic két hop 1a cao nhét & 165 1 b
(17,52+0,13%), va co sy khac biét c6 y nghia thong H 16
ké so voi cac nghiém thie con lai, sdy va sao rang
lan luot 12 16,53+0,32 va 16,82+0,46% (p<0,05). 15.5 i i
Say Sao rang Két hop
Hinh 7. Hi¢u suét thu hdi ciia sin phim sau cic
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phwong phap xir ly nhiét

Ghi chii: Két qua dwoc trinh bay la gid tri trung binh + dg
léch chudn cua 3 lan lap lai. Cac chit cdi a, b, c,... , khdc
nhau trong ciing mét dwong biéu thi su khdc biét y nghia
théng ké p<0,05
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3.4.4. Danh gia cam quan

Két qua duogc thé hién ¢ Hinh 8 cho thiy phuong
phap xtr 1y nhiét c6 tac dong ¥ nghia dén mirc d yéu
thich ctia cam quan vién ddi véi san phém (p<0,05).
Cu thé, phuong phép xir 1y nhiét két hop da mang
lai diém mirc do yéu thich cao nhét cho san pham
(>8,0 diém), khi so sanh véi cac mau dugc xu ly
theo phwong phap con lai. Tran et al. (2021) cling da
chi ra rang viéc say so bd ¢ 60°C trude khi tlen hanh
sao rang di mang lai danh gia cam quan t6t cho san
pham tra tai loc vo budi.

10 -
5 a
5 81 b £
= c =
2oy
2
S 4
o
S
£ 2
=
0 - T T - "
Say Sao rang Két hop

Hinh 8. Mirc d9 yéu thich sin phim ddi véi cac
phuong phap xi ly nhiét khac nhau

Ghi chii: Két qua dwoc trinh bay la gid tri trung binh + do
léch chudn cua 3 lan lap lai. Cac chir cai a, b, c... khdc
nhau trong cung mot cot biéu thi sw khac biét y nghia
théng ké p<0,05

~Nhin chung khi so sanh cac chi tiéu phan tich c6
the ket luan rang phuong phap xtr Iy nhiét ket hop,
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