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Tom tat

Nghién ciru nay da phat trién quy trinh ché bién san pham nam rom khé tam gia vi voi
chat lugng tét. Cong thic tam uép Ca (4 % nudc mam chay va 8 % duong) cho két
qua tét v6i diém cam quan cao nhat dat 18,8 va déng thoi cai thién tot mau sic va céc
hop chét sinh hoc. Vé qua trinh sdy, nhiét do 65 °C dwoc ching minh 1a diéu kién say
phl hop cho san pham khd chay nim rom, véi md hinh sdy c6 hé s héi quy R? =
0,9653 va hang sé toc do sdy k = 0,0093. San phiam nim rom khé thu duoc tai diéu
kién nay c6 ham lwong NaCl can bang (1,57 + 0,02) %, protein tho dat (11,9 %) va
béo thd (1,05 %). Pac biét, cac hop chat sinh hoc ¢6 hoat tinh chéng oxy hoa dugc
bao toan tét, thé hién qua TPC (29,29 + 0,15) mg GAE/g va TFC (12,46 + 0,05) mg
QE/g. Vé mau séc, san pham dat c&c chi sb pha hop L* (54,14 + 0,55), a* (2,63 +
0,04), b* (19,21 + 0,42), sai biét mau sic tong AE (9,13 + 0,45) va tong thé duogc
danh gia cam quan rat tot véi tat ca cc chi tiéu diéu > 4,6 diém, khang dinh tiém ning
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1. Pat vén dé

Trong béi canh xu huéng in chay va thuc pham chay
ngay cang phd bién, ndm rom ndi 1én nhu lua chon day
tiém ning. Dic biét, tai ddng bang sdng Ctru Long, diéu
kién khi hau Iy twong gilp ngudn nguyén ligu nay tro
nén doi dao va on dinh. Nam rom (Volvariella
volvacea) khong chi la thyc pham sach, ma con c6 gia
tri dinh dudng vuot troi, cung cap protein, axit amin
thiét yéu, vitamin, khoang chat. Hon nira, c4c hop chat
sinh hoc nhur polyphenol con mang lai kha ning chng
oxy hoa, hd trg stc khoe.

NAm rom c6 thoi gian sinh truéng ngan, néu khéng thu
hoach kip thoi s& nhanh chéng giam gia tri, dan dén
lang phi lon. Viéc quan ly sau thu hoach gap thach thac
do chi phi bao quan cao va co so trang thiét bi han ché.
Trén thi truong hién tai con kha it cac san pham ché
bién tir ndm rom da dang vé huong vi va chét luong. Vi
vay, phét trién cac cong thirc khd chay mai véi chat
lwong 6n dinh 1a giai phép tiém ning, khong chi giai
quyét van dé dau ra cho néng dan ma con dap wng nhu
cau thuc pham chay tién loi, b dudng [1].
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Nham giai quyét van dé nay, “Nghién ctru phat trién
cong thuc tim wdp gia vi va anh huong cua nhiét siy
dén chat lvong khd ndm rom” duoc thuc hién. Nghién
clru tap trung vao viéc danh gia cac cong thic tim uép,
phan tich ham luong céc hop chét sinh hoc (TPC - Total
Phenolic Content, TFC - Total Flavonoid Content),
ham luong protein, lipid, ddng thoi khao sat huong vi
cua tirng cong thac thong qua danh gia cam quan. Pac
biét, nghién cau sé di sdu vao anh hudng cia cac mac
nhiét d6 say khac nhau dén mau sic va chét lugng tong
thé ctia san pham kho nim rom. Céc nghién ciru trudc
day da chi ra ring phuong phap sdy va diéu kién nhiét
do co tac dong déng ké dén viéc bao toan cac hop chat
sinh hoc, gia tri dinh dudng va dac tinh cam quan cua
san pham [2]. Muc tiéu cua nghién ctru la nham nang
cao gia tri thwong mai cho nim rom, tan dung hiéu qua
ngudn nguyén lidu sin c6 tai khu vuc Can Tho va cac
viing lan can, da dang hda san pham protein tir thyc vat,
g6p phan lam phong phi c4c san pham tir nAm, dong
thoi tao diéu kién thuan loi cho nghé trong nam phét
trién bén viing va ting thu nhap cho nguoi lao dong.

https://doi.org/10.55401/4zgt1y07


https://doi.org/10.55401/4zgt1y07
mailto:*ntkdiem@ctec.edu.vn

Tap chi Khoa hoc & Céng nghé Vol 8, S2, Nam 2025

2. Nguyén li¢u va phuwong phap nghién ciu
2.1 Nguyén vit liéu
N4m rom dugc thu mua tir xd Théi Lai, Can Tho, sau
d6 duoc van chuyén vé phong thuc hanh trong mot gio
va phai duoc xir Iy ngay dé dam bao giir nguyén chat
lugng, khong bi dap nat hay hu hong. Qua trinh xu ly
so bo bao gdbm viéc loai bo triét dé tap chat. Tiép theo,
nam dugc rira sach dudi voi nude dé loai bo mot phan
dang ké tap chat bam trén bé mat, chuan bj cho cac
budc ché bién tiép theo.
2.2. Phwong phap nghién ciu
2.2.1. Thiét lap cong thiec tAm wép gia vi anh hwéng
dén chit lwong kho chay nAm rom
Thi nghiém duoc thuc hién bang cach lra chon cong
thire tim wép gia vi khd chay tir ndm rom vé do am
nguyén liéu, cai thién mau sac, git lai téi da ham luong
cac hop chat sinh hoc, dem lai dic tinh cam quan tét
cho san pham.
Céc nguyén liéu duoc chuan bi va can dinh luong theo
cac cdng thic Cy, Cy, Cs, Ca, Cs dugc thé hién ¢ (Bang
1). C6 dinh luong ndm rom twoi ¢ giai doan truong
thanh lya chon kich thudc dong déu véi duong kich
khoang (3-6) cm véi 1 kg nguyén liéu, dugc chuan bi
bang cach ngam trong acid citric 0,5% (1:2) rdi chan &
95 °C trong thai gian 5 phut, sau d6 lam lanh nhanh vé
(0-4) °C trong 60 gidy dé 6n dinh cau tric. Nim duoc
cit/xé thanh soi (2-4) x (0,3-0,5) cm, tdm wdp gia vi
theo cong thirc va tién hanh sdy & 65 °C dén khi do 4m
san pham dat khoang (12-14) % &p dung theo TCVN
10918:2015 (CODEX STAN 39-1981). San phém cudi
cung duoc danh gia chét luong (gdm mau sic, TPC,
TFC, NaCl, protein th6, béo thd va cam quan)
Thi nghiém dugc thyuc hién theo cac cong thirc ché bién
san pham kho chay tir nAm rom & Bang 1.

Bang 1 C4c cong thuc tam wop gia vi san pham kho

chay tir nAm rom

Dau hao

2,0 2,0 2,0 2,0 2,0

chay

Nguyén Ci C, Cs Cs Cs
ligu (%) | (%) [ (%) | (%) | (%)
Nudoc

mam 1,0 2,0 3,0 4,0 5,0
chay

Puong | 5,0 6,0 7,0 8,0 9,0
Bot ngot | 1,0 1,0 1,0 1,0 1,0
Botot | 0,1 0,1 0,1 0,1 0,1
Bottoi | 1,0 1,0 1,0 1,0 1,0

2.2.2. Khao sat anh hwéng cia nhiét do say anh
hwéng dén chit lwgng khd nAim rom
N4m rom sau khi dugc xir Iy & muc 2.2.1 tién hanh can
1 kg nguyén liéu va cho vao khay sdy véi do day
khoang 5 mm, sdy & cac mic nhiét do tir (60, 65 va 70)
°C Ia nhan t6 khao sat. Qué trinh siy duoc thuc hién
cho dén khi d6 am (12-14) % thi két thic qua trinh say.
Qua trinh siy duoc thuc hién trong ta siy déi luu
(Model UF55, Germany). Tién hanh kiém tra cac chi
tiéu khao sét.
2.3. Phuwong phap phén tich
- Giatri (L%, a", b") duoc &p dung theo phuong phap do
mau CIELAB va duoc x4c dinh bing may do mau
(WR10QC, FRU®, China) sir dung hé do mau L* (den-
trang), a“ (xanh luc-do), b* (xanh duong-vang).
- Sai biét mau sic téng thé AE dugc tinh theo cong thic
(1): AE = /(AL")2 + (Aa*)? + (Ab*)? 1)
- Ham lugng 4m xéc dinh theo AOAC 950.46
- TPC duoc dinh lugng dua trén phan ung khir hda hoc
cua thudc thir Folin-Ciocalteu, mét qué trinh tao ra san
phdm c6 mau xanh dic trung voi do hip thu cuc dai tai
760 nm [3].
- TFC duoc xac dinh dya trén phan ang tao phac cé
mau véi AICIs, v6i d6 hap thu quang phéd dugc do &
415 nm [4].
- Tir két qua do hap thyu do duoc, da vao phuong trinh
duong chuan tinh dugc TPC, TFC theo cdng thic (2):
-3
p— CxVx10 @)
m x (100 — W)
Trong do: P 1a TPC (mg GAE/g) hodc TFC (mg QE/g),
C 1a ndng do acid gallic hoic quercetin suy ra tur
phuong trinh dwong chuan (ug/mL), V 4 thé tich dich
trich (mL), m 1a khéi lugng mau (g), W 1a do am cua
mau (%)
- Phuong phap x4c dinh NaCl (TCVN 3701-1990) la
phuong phép chuan do: 5 g miu duoc hoa tan, dinh
muc thanh 250 mL, loc lay dich trong. 25 mL dich loc
duoc trung hoa, sau d6 thém 5 giot KoCrO4 5 % lam chi
thi. Tién hanh chuan d6 bang AgNOs 0,1 N cho dén khi
xuét hién két tia Ag,CrOs mau dé gach bén viing thi
durng lai.
Tinh két qua:
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Ham luong NaCl (%) tinh bang phan trim theo cong
, V x 250 X 0,00585 X 100
thirc (3 X = 22220 @
Trong d6: V la thé tich bac nitrat 0,1 N tiéu ton khi
chuan d6 mau thu, tinh bang mL, m 1a khéi lugng mau
thir, tinh bang g, 250 la thé tich toan b dich ngdm mau
thué tinh bang mL, 25 Ia thé tich dich loc dé xac dinh,
tinh bang mL, 0,00585 1a lwong NaCl twong (ng véi 1
mL dung dich AgNO30,1 N, 100 Ia hé sé tinh ra phan
tram.
- Phuong phép dénh gia chat lugng cam quan cia san
pham khd chay tir nam rom bung du duoc thuc hién
dia trén phuong phap cho diém chat lwong TCVN
3215:79.
- B thi duoc tinh todn bang md hinh Lewis-Newton
trong qua trinh siy. Phuong trinh Newton va Lewis (4).

MR = 2=l = gkt (4)
M;_ M,

Trong d6: M, M;, M, 1a d6 4m tai thoi diém t, do am

ban dau va d6 am can bang ty 1é 4m (%) am cin ban

khé. t 1a thoi gian (phut). k 1a hing s6 téc do siy (phut:

Y

2.4 Phwong phap thu thap va xir Iy s6 ligu

Két qua dwoc thu thap va xa ly bang phan mém

Microsoft Excel 2016 (Microsoft Corporation, USA).

Dir liéu dugc phan tich thdng ké bang phan mém

Statgraphics Centurion 19.1.

3 Két qua nghién ciru va thao luan

3.1 Thiét 1ap cong thirc tim wép gia vi anh hwéng

dén chat lwgng khd chay nAm rom

3.1.1 Anh hudng cuia cac ¢ong thirc tam wép gia vi anh

hudng dén cac gia tri mau sic cua khd nim rom

Két qua Bang 2 cho thay khi ting ti |& gia vi cac gié tri

mau sac c6 anh huéng dén san pham khé chay tir nim

rom (p < 0,05).

Bang 2 Anh huéng cua cong thirc tim wdp nguyén

liéu dén mau sic cua khd chay nim rom

cong Céc gia tri mau sic

thic L* a* b* AE

c, 58,75 £ 2,25 £ |17,71 £ | 4,48 =
0,66¢ 0,082 0,052 0,182

C, 56,88 +| 2,42 £ (18,73 £|6,42 +
0,77¢ 0,03° 0,27° 0,08°

Cs 55,95 + 250 £(19,00 +|7,38 +
0,47° 0,03¢ 0,74%¢ 0,08°¢
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Ca 54,41 + 263 +£|1928 +|9,18 +
0,03 0,02¢ 0,04 0,05¢

Ce 52,14 £ 2,73 +£| 19,55 +| 10,87 +
0,552 0,05¢ 0,36° 0,60°

Ghi cha: trung binh £ STDEV (n = 3). Trong cung mgt
cot, cac sé trung binh theo sau béi mét hogc nhiing chi
cai giong nhau thi khac biét khong cé y nghia thong ké
o Murc y nghia 5 %
Cu thé, gia tri d6 sang L* c6 xu hudng giam dan cd y
nghia théng ké khi ti 1¢ gia vi tang (p < 0,05). Mau C;
c6 d6 séng cao nhat (58,75 + 0,66), giam dan qua cac
mau va thap nhét Ia Cs (52,14 + 0,55). Hién tuong giam
d6 sang nay co thé 1a két qua cua cac phan wng hoa nau
khong do enzyme, qué trinh oxy héa va dong phan hoa
B-caroten dién ra dong thoi trong qua trinh tam wop.
Nguoc lai, gia tri a* (46 do) lai c6 xu hudng ting dan
theo ti 18 gia Vi, tir C1 (2,25 % 0,08) dén Cs (2,73 % 0,05).
Su tang cua gia tri a* dugc giai thich boi kha nang cac
phan ¢ng héa nau khong do enzyme tao ra c4c sic tb
do trong qua trinh xu ly [5]. D4i véi gid tri b* (46 vang),
c6 thé thdy xu hudng ting dan khi ti I¢ phdi tron gia vi
tang va khac biét co y nghia théng ké (p < 0,05). Mau
Cs dat gia tri b* cao nhat (19,55 # 0,36), tuy nhién gia
tri nay khong khac biét c6 ¥ nghia thong ké so véi mau
C4 (19,28 £ 0,04). Mau C; ¢6 d6 vang thap nhat (17,71
+ 0,05) va gia tri nay ting dan c6 ¥ nghia thong ké qua
céc mau xir ly. Didu nay cho thay viéc tang ti ¢ gia vi
dén mot mac nhét dinh s& lam ting sic vang cua san
pham. Sai biét mau tong thé AE, ciing cho thay xu
huéng ting dan khi ti 16 gia vi ting, tir 4,48 + 0,18 (C1)
1én dén 10,87 + 0,60 (Cs). Piéu nay khang dinh rang
viéc tang ti 18 gia vi da tao ra su khac biét mau sic tong
thé dang ké trén san pham.
3.1.2 Anh hwéng ciia cac cong thirc tam wép gia vi
anh hwéng dén cac cac hgp chit sinh hoc va ham
lwong NaCl ciia khd chay nim rom
Két qua TPC va TFC cua cAc cong thic tam udp gia vi
duoc thé hién ¢ (Bang 3) va khac biét c6 ¥ nghia thong
ké gifra cac mau (p < 0,05).
Bang 3 Anh huéng cua cac cong thirc dén ham luong
TPC, TFC va NaCl (%) cua khd chay ndm rom

) TPC
;o,ncg (Mg (TnfCQE o | NaCI )
' | GAEN) gR=d
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C 29,94 + ] 16,40 +10,88 *
0,28° 0,03¢ 0,04%

c, 29,51 16,26 +11,01 *
+0,24"° 0,44°¢ 0,03°

s 29,37 15,65 +|1,28 *
+0,15" 0,21° 0,03°

C, 29,27 + | 14,69 +| 1,54 *
0,01° 0,142 0,02¢

Cs 28,32 * | 14,52 + 11,87 *
0,64% 0,16% 0,03°

Ghi cha: trung binh £ STDEV (n = 3). Trong cung mét
cot, cac so trung binh theo sau béi mét hogc nhiing chi
cai giong nhau thi khac biét khéng cé ¥ nghia thong ké
o Mmirc y nghia 5 %

Két qua khao st cho thdy TPC cua cac mau dao dong
tir 28,32 + 0,64 dén 29,94 + 0,28 mg GAE/g. Miu C;
c6 TPC cao nhit (29,94 + 0,28 mg GAE/g), cho thay
tiém ning chdng oxy hoa tt. Tuwong tu, dbi véi TFC,
cac gié tri dao dong tir 14,52 + 0,16 dén 16,40 + 0,03
mg QE/g va ciing ¢6 xu hudng giam dan khi ting ti 16
gia vi tir C1 dén Cs (p < 0,05), véi mau Cy ¢6 TFC cao
nhét (16,40 + 0,03) mg QE/g, cho thiy dic tinh chong
oxy héa cao nhat trong cac mau. Biéu nay cho thiy rang
viéc ting ham luong nuéc mam chay va duong trong
cong thirc tam wép c6 xu huéng lam giam ham luong
TPC va TFC trong san pham nam rom khé. Két qua nay
phl hop véi cac nghién ciru khac da chang minh méi
tuong quan thuan gitra TPC, TFC va hoat tinh chéng
oxy hoa trong cac loai rau va san pham thuc pham [6].
Ham lugng NaCl trong cac mau cd su khac biét rd rét
va c6 y nghia thong ké (p < 0,05). Mau C; va C, 6 ti
1&é mubi thap (0,88 + 0,04 va 1,01 + 0,03) %, c6 thé lam
giam hwong vi cta san phiam. Nguoc lai, mau Cs co ti
I mudi qua cao (1,87 + 0,03) %, c6 thé gay ra vi qua
man, anh huong xau dén cam quan. Dya trén danh gia
cam quan, ti 1& mudi phu hop dwoc chon 1a (1,54 +0,02)
% (mau Cs). Mubi duoc biét dén 1a mot chat tang cuong
huong vi hiéu qua, c6 kha ning lam giam vi déng va
tang cuong Vi ngot, vi chua va vi umami, tir @6 gitp cai
thién dang ké cam nhan vi giac tong thé cua san pham.
Ham lugng mudi ndy khdng chi gitp ting hwong vi,
kich thich vi gidc ma con hd trg qua trinh bao quan san
phdm bang cach giam hoat d6 nuéc (aw), tir d6 tc ché
su phét trién cua vi sinh vat gay hai va kéo dai thoi gian
bao quan [7

3.1.3 Anh hwéng cia ti 1& phdi tron nguyén ligu dén
gia tri cam quan vé mau sic, mui vi, trang thai caa
san pham

Két qua danh gia cam quan (Bang 4) cho thay su khac
biét c6 y nghia thong ké giira cac cong thic tam wdp
dbi véi chat luong san pham (p < 0,05)

Bang 4 Anh huéng cua cac cong thic tim u6p dén gia
tri cam quan vé mau sic, mli vi, trang thai cua san
pham

. Gia tri cam quan
Con < N " <R
Ma | Mu | Vi | Tran | bié ;
g u i thai | m Xép
thirc g " loai
tong
Trun
C: 3,3 | 35% 33|38 139 |g
binh
b 4,2 b 5
C> 3,7 34 |, 40 15,3 | Kha
Cs 43¢ | 4,30 ;4’4 45°¢ 17,5 | Kha
Cs 464 |48 |48 |46 18,8 | Tét
Trun
Cs 3,8° | 42> | 35|33 148 |g
binh

Ghi chu: (n = 10). Cac gia tri trung binh c6 cung chi
cai di kem trong cung mét cét thi khac biét khdng co y
nghia thang ké & mirc 5 %

Cong thirc C, dat diém tong cao nhat (18,8) va duoc
xép loai tét, cao hon so véi cac cdng thirc con lai. Cac
chi tiéu > 4,6 diém, cho thay su phu hop cua cong thirc.
Nguoc lai, C; (13,9) va Cs (14,8) chi dat muc trung binh
vai diém cam quan thap hon & hau hét céc chi tiéu. Cu
thé, Cs c6 diém trang thai thap nhat (3,3), kém hon dang
ké so vai cac cong thirc khac. Cac cong thic C; (15,3)
va Cs (17,5) tuy dugc xép loai kha nhung van khong
dat dugc chat luong cam quan cao nhu Ca. Duya trén
nhitng phan tich nay, cd thé két luan rang cong thiic Cq
la cong thie tim wép phit hop nhét, mang lai chat luong
cam quan vuot troi cho san pham.

3.2 Anh hwéng cia nhiét dg sdy dén chat lwgng kho
chay tir nim rom

3.2.1 Anh huéng cua cac muc do sy dén hiang sé toc
do siy

Nhiét do sy sir dung cho qud trinh sy ndm rom c6 anh
huéng ddi véi ty 16 do 4m trong nguyén lidu. Do 4m
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giam lién tyc khi nhiét 6 va thoi gian sy tang (Hinh
1). Bén canh d6, viéc dirng qua trinh say thich hop dé
san pham dat duoc chat lwong dat duoc chat lwong tét.
Vi vay, nhiét 6 siy va do am siy 1a mot trong nhiing
yéu t6 quan trong can phai khao sét.

100 -|

cin ban uat)

m luong am (%

Ha

T e

-—a_,

40 &0 80 100 120 140 160 150 200
Thin gian (phut)

Hinh 1 Buong cong say khé chay nim rom
Trong nghién ctru ndy, cic duong cong siy duogc bicu
dién trong Hinh 1 d3 minh hoa méi tuong quan giira
nhiét d6 siy va thoi gian sdy. Cu thé, theo dit liéu tir
duong cong say Hinh 1, dé dat dugc d6 4m khoang (12-
14) %, khi sdy & 60 °C yéu cau khoang 190 phiit, trong
khi & 65 °C chi mat khoang 140 phdt va & 70 °C thoi
gian sdy dugc rat ngin xudng con khoang 110 phit. Két
qua cho thiy, nhiét d siy cang cao, dong ning cta cac
phan tir khong khi cang ting, 1am ting cudng hé sb
truyén nhiét d6i luu tir tic nhan siy dén bé mit vat lidu.
Qua trinh nay thiic dy tdc do bay hoi nudc trén bé mat
nguyén liéu, tir 46 lam tang chénh léch ap suat hoi nudc
giita b& mat vat liéu va khong khi sy, ddy nhanh téc do
thoat am tong thé. Mdi lién hé nay ciing di dwoc khang
dinh trong nhiéu nghién ctru khac, nhu nghién ciru ciia
Nhan va cong su (2024) [8] da chirng minh ring nhiét
d6 sdy cao hon s& din dén thoi gian say giam. Tuy
nhién, viéc xdy dung quy trinh siy khong chi don thuin
1a rit ngén thoi gian ma con phai dam bao chat lugng
va tinh 6n dinh trong bao quan san pham.

05 4

257 S .
Thn gian (phit)

Hinh 2 D4 thi theo mé hinh Lewis-Newton trong qua
trinh siy nam rom
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Béng 5 cho thay hang sb toc do sdy (k) ciia ndm rom
dugc xac dinh thong qua mé hinh Lewis-Newton (Hinh
2) va dugc trinh bay chi tiét & cac muc nhiét do khac
nhau. Hau hét cdc mau & cac nhiét do nghién ctru (60,
65 va 70) °C déu cho thiy su phii hop cao véi mé hinh,
thé hién qua hé¢ s6 hoi quy R? rat cao, dao dong tu
0,9484 dén 0,9653. Cac phuong trinh nay cé gia tri R?
tuong ddi cao nén théa min diéu kién dé mé hinh phu
hop véi dit li¢u thyc nghiém, tuong ty nhu cac nghién
ctru vé sy cac loai néng san khac nhu bot 14 tia t6 [8]
hay khoai lang [9] ciing cho thay su phul hop vé&i hé s6
R? rt cao.
Bang 5 Anh huong nhiét do siy dén hang s toc do
sdy duoc tinh toan theo mé hinh Lewis- Newton

Nhiét do (°C) | 60 65 70
k 0,0064 0,0093 | 0,0126
R? 0,9484 0,9653 | 0,9630

Ghi chu k: hang sé toc dé say. R?: Hé sé hai quy

Cu thé, md hinh pht hop nhat & nhiét do 65 °C véi R?
dat 0,9653, tuy nhién, sy phu hop & cac nhiét @6 con lai
ciing rat cao. Piéu nay cho thdy mé hinh Lewis-Newton
6 thé duoc st dung dé tinh hﬁng s6 tbe do séy voi do
chinh xé4c cao cho qua trinh sdy nam rom. Két qua trong
Béng 5 ciing cho thay mbi quan hé gitra nhiét do va toc
d6 say. Khi nhiét do tang, hing s toc do siy (k) cling
tang 1én dang ké. Cu thé, k tang tir 0,0064 tai 60 °C 1én
0,0093 tai 65 °C (ting 45 %) va dat gia tri cao nhat la
0,0126 tai 70 °C (ting 35,5 % so véi 65 °C). Két qua
cho thay nhiét d6 cang cao thi hang s téc do sy (k)
cang 16n, nghia 1a téc d6 giam 4m cang nhanh. Viéc
tang nhiét do sdy tir 60 1én 70 °C di lam ting gin gip
d6i hang s6 toc do sdy, gitip rat ngan thoi gian sdy mot
cach hiéu qua, day la mét ddc tinh quan trong can duogc
can nhic trong quy trinh siy cong nghiép.
3.2.2 Anh huong cua nhiét do siy ¢én TPC va TFC
cua san pham khd chay nim rom
TPC va TFC ctia ndm rom ¢ phuong phap siy ddi luu
dugc trinh bay & (Bang 6). Dua trén két qua tir Bang 6,
c6 thé thiy rang nhiét do sdy anh huéng dang ké (p <
0,05) dén ham lugng cac chat chdng oxy hoa trong san
pham.

Bang 6 Anh huong cua nhiét d6 say ddi luu dén ham
lugng TPC, TFC va NaCl (%) cua khd chay nim rom



Tap chi Khoa hoc & Céng nghé Vol 8, S2, Nam 2025

Nhié
‘| TPC TFC

t do NaCl (%
o) | (M9 GAEIG) | (mg QElg) >0

29,73+ 0,07 | 15,414+ 0,08 | 1,53 + 0,02
60 b c a

29,29+ 0,15 | 14,824+ 0,22 | 1,57 £ 0,02
65 b b b

2757+0,09 | 13,64+0,12 | 1,59 + 0,01
70 a a b

Ghi cha: trung binh £ STDEV (n = 3). Trong cung mgt
cot, cac sé trung binh theo sau béi mét hogc nhiing chi
cai giong nhau thi khac biét khéng cé ¥ nghia thong ké
o Mmirc y nghia 5 %

Khi nhiét d6 tang ham lugng cac hoat chét sinh hoc
cling c6 xu hudng giam. Cu thé, khi ting nhiét do tir 60
Ién 70 °C, TPC giam tir (29,73 + 0,07 xudng 27,57 +
0,09) mg GAE/g va khac biét c6 y nghia thong ké (p <
0,05). Khi cac mau sdy & 60 °C va 65 °C khong khac
biét c6 y nghia thong ké, nhung lai khac biét so véi mau
sdy & 70 °C. Tuong ty, TFC ciing giam dang ké, tur
15,41 + 0,08 mg QE/g xudng con 13,64 + 0,12 mg
QE/g. Két qua nay cho thiy su suy giam dang ké va co
¥ nghia théng ké ctia TFC khi nhiét d6 ting, v6i sy khac
biét c6 ¥ nghia gitra ca ba mirc nhiét do. Didu nay phu
hop v6i cac nghién ciru trude ddy, cho thiy cac hop
chat chdng oxy héa rat nhay cam véi nhiét do cao va dé
bi phan huy nhiét [10] Nguoc lai, kha ning chéng oxy
hoa ciing ¢ thé dat cuc dai & mot nhiét do nhat dinh,
nhu duoc bao cio trong cac nghién ciru vé bac ha sy
[11]. Dya trén két qua nghién ctru, nhiét d6 60 °C cho
thdy hiéu qua tot nhat trong viéc bao toan TPC va TFC
trong san phim. Tuy nhién, & nhiét d6 65 °C TPC lai
khac biét khong c6 y nghia thong ké so v6i miu siy &
60 °C, dic biét khi sy ¢ 65 °C c6 thoi gian siy ngan
hon 50 phut so voi miu sdy & 60 °C, cho thdy su phu
hop va hiéu qua kinh té cao.

Vé ham luong NaCl, két qua cho thiy gia tri nay ting
khi nhiét d6 sdy tang tir 60 °C (1,53 +0,02) % lén 70 °C
(1,59+0,01) %. Su khéc biét nay c6 y nghia thong ké (p
< 0,05) gitra cac mirc nhiét do, cho th?iy tdc do bdc hoi
nudc tang do nhiét dd cao da lam n(“)ng d6 cac chat hoa
tan nhu NaCl ting 1én, din dén nong do cia ching
trong san phdm kho cao hon. Didu nay cho thdy NaCl
1a mot hop chat on dinh nhiét va khong bi phan hity
trong qua trinh sdy, nhung nong d6 ctia nd trong san

pham cudi ciing bi anh hudng boi qua trinh sdy lam mat
nude trong san pham.

3.2.3 Anh hwéng cia nhiét @ sy dén cac gia tri
Mau sic caa khd ndm rom

Két qua Bang 7, thé hién nhiét do siy c6 anh huong co
¥ nghia théng ké dén cac chi tiéu mau sic ciia san phdm
nam sy kho. Gia tri ¢ sang (L*) c6 xu hudng giam
khi nhiét d6 tang, cho théy san phém tré nén sim mau
hon. Cuy thé, nhiét d6 70°C (L* = 52,07 + 0,42) da tao
ra su khac biét c6 y nghia théng ké so v&1 nhiét do 60
°Cva 65 °C (L* = 54,67 £ 0,53 va 54,14 £ 0,55, tuong
ung), chung té nhiét do cao hon lam giam do sang dang
ké. Dbi v6i thong sb a* (d0 do) va b* (46 vang), két qua
cho thiy ca hai chi tiéu nay déu thay d6i dang ké khi
nhiét d¢ ting. Cu thé, gia tri a* ting dan tir 2,43 & 60
°C 1én 2,75 & 70 °C, cho thdy san pham c6 xu hudng
chuyén sang mau d6 hon. Nguoc lai, gia trj b* giam tir
19,79 & 60 °C xudng con 17,70 & 70 °C, cho thiy san
pham it vang hon. Qua trinh xtr 1y nhiét, dic biét 1a siy
kho, ¢6 thé giy ra nhiing thay doi dang ké vé mau sic
do tac dong dén cac thanh phin chic ning cua sin
pham [12]. Sy thay ddi mau sic nay chu yéu 1a do cac
phéan tng hoa nau khong enzym, dac biét 1a phan Gng
Maillard va Caramel hoa, von rat nhay cam véi nhiét
d6 va thoi gian xt 1y nhiét [13].

Bang 7 Anh huong cua nhiét do siy dén mau sic cia
kho chay nim rom

Nhigt Gi4 tri mau siac

9 (°C) | = o b* | AE

60 5467 + | 2,43 13'(7)1 8,72+ 0
0,53° + 0,042 1; ’ ,462

65 54,14+ | 2,63+0 1_3'(2)];1 9,13+0
0550 |04 5 |45

17,7

20 52,07+ | 2,75+0 +'002 10,95 +

0420 |03 | 042

Ghi cha: trung binh £ STDEV (n = 3). Trong cung mgt
Cot, cac sé trung binh theo sau béi mét hogc nhiing chi
cai giong nhau thi khac biét khong cé y nghia thong ké
o Muec y nghia 5 %

Mit khéc, chi s6 khac biét mau tong thé (AE), biéu thi
téng su thay d6i mau sic so v6i mau twoi, c6 xu hudng
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tang khi nhiét do tang. Két qua cho thiy AE ¢ 70 °C
(AE = 10,95 £ 0,42) c6 sy khac biét co y nghia théng
ké so véi 60 °C va 65 °C. Piéu nay khang dinh ring
nhiét do sdy cang cao thi sy thay d6i mau sic ciia san
pham cang 16n, dan dén chat lugng cam quan bi suy
giam 10 rét.

3.2.4 Anh hwéng caa nhiét d siy dén gia tri cam
quan vé, mau sic, mui vi, trang thai caa san pham
Két qua danh gia, gia tri cam quan (Bang 8) cho thy
nhiét do siy c6 anh huong dang ké dén chét lugng san
pham (p < 0,05). Cu thé, nhiét d6 65 °C mang lai diém
téng cam quan cao nhét (18,60), cao hon so véi 60 °C
(17,70) va 70 °C (17,30), do d6 san pham duoc xép loai
t6t & mirc nhiét do nay. Theo két qua phan tich cho thay,
cac chi tiéu mau sac, mui va vi déu dat gia tri cao nhat
va c6 su khac biét c6 y nghia thong ké & 65 °C. Mic di
diém trang thai dat gia tri cao tuong duong ¢ 65 °C va
70 °C (4,6 diém), nhung su suy giam vé& mau Sic va vi
khi tang nhiét do Ién 70 °C (4,1 diém cho mau va 4,2
cho vi) da khién diém tong thé ¢ 70 °C thap hon. Diéu
nay khang dinh rang 65 °C la mirc nhiét do say phi hop
nhat, gilp cai thién cac dic tinh cam quan tot cua san
pham. Két qua c4c chi tiéu danh gia ctia san pham dugc
trinh bay trong Bang 9.

Bang 8 Anh huéng cua nhiét d6 sy dén gia tri cam
guan vé mau sic, mui vi, trang thai caa san pham

Nhiét | Gia tri cam quan

do <X z
: . .. . Trang | biem | Xep
° M M V : 2 .
(°C) au ul Pl thai tong | loai
60 460 |44 |43 |44 [1770 | KMa
65 |ag |46 |48 |46° |1860 | TO

Tai ligu tham khao
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70 412 | 442 | 422 |46 |17,30 | Kha

Ghi chu: (n = 10). Cé&c gia trj trung binh c6 cung chir
cai di kem trong cung mét cot thi khac biét khong co y
nghia thang ké & mirc 5 %

4 Két luan

Nghién ciru da hoan thién cong thic trong quy trinh ché
bién khd nam rom tam gia vi, cho thay viéc bo sung ti
I& gia vi hop Iy & mau C, da gitip san pham dat duoc
mau sac, mui vi ddc trung va dac biét 1 nhan duoc gia
tri cam quan rit cao (18,8 diém). Song song do, quéa
trinh sdy dbi luu & nhiét do 65 °C dugc xac dinh 1a diéu
kién phu hop nhat, khdng chi dam bao chat luong sy
ma con duy tri gi tri cam quan cao (18,6 diém) cho san
pham. Nhiing phéat hién nay khang dinh vai trd then
chét cua viéc kiém soat chit ché ti 18 gia vi va nhiét o
say trong viéc nang cao chét lugng cam quan tong thé
ctia khd nim rom tam gia vi, tir &6 mé ra tiém ning ung
dung va phét trién trong nganh céng nghiép thuc pham.
Bang 9 Két qua cac chi tiéu danh gia san pham

Chi tiéu danh gia San pham cudi
L* 54,14 + 0,55
a* 2,63 +0,04
b* 19,21 + 0,42
AE 9,13+ 0,45
TPC (mg GAE/ g) 29,29 +£ 0,15
TFC (mg QE/ g) 12,46 + 0,05
Ham lugng NaCl (%) 1,57 + 0,02
Protein tho (%) 11,9**

Béo tho (%) 1,05**
Diém cam quan 18,6

Ghi chu: £ STDEV (n = 3). ** Keét qua duoc guri di kiem
tra tai trung tdm CASE so Khoa hoc va Cbng nghé
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Development of a seasoning marinade formula and evaluation of
drying temperature effects on the quality of vegetarian dried straw

mushroom (Volvariella volvacea) products
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Abstract This study developed a processing procedure for producing a high-quality seasoned dried straw
mushroom product. The Cs marinating formula (4% vegetarian fish sauce and 8% sugar) yielded excellent results,
achieving the highest sensory score of 18.8 while simultaneously improving color quality and preserving bioactive
compounds. Regarding the drying process, a temperature of 65°C was proven to be the suitable drying condition
for vegetarian dried straw mushroom products, with the drying model showing a regression coefficient of R? =
0.9653 and a drying rate constant of k = 0.0093. The dried straw mushroom product obtained under these conditions
had a balanced NaCl content of 1.57 + 0.02%, a crude protein value of 11.9%, and a crude fat content of 1.05%.
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Notably, bioactive compounds with antioxidant activity were well-preserved, as evidenced by the Total Phenolic
Content (TPC) of 29.29 + 0.15 mg GAE/g and the Total Flavonoid Content (TFC) of 12.46 + 0.05 mg QE/g. In
terms of color, the product achieved desirable color indices: L* (54.14 £+ 0.55), a* (2.63 + 0.04), and b* (19.21 +
0.42). The total color difference (AE) was 9.13 + 0.45. Overall, the product was evaluated as very good in sensory
quality across all criteria, with a mean score of > 4.6 points, confirming its potential for application and
development within the food industry.

Keywords Bioactive compounds, color (L*, a*, b*), drying, sensory evaluation, straw mushroom, vegan dried
product
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