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Tom tét
Ném so vua (Pleurotus eryngii) 1a mot loai nim an giau gia tri dinh dudng va dugc hoc;  Nhan 04/09/2024
qua thé 6 kich thude 1on, hinh déng dep, thit chéc, day va hoi gion. Nghién ciu nay ~ Duoc duyét 20/11/2024
dugc tién hanh nhim tuyén chon chiing vi khuan lactic c6 kha ning 1én men va xac dinh Congbo  28/12/2024
cac diéu kién thich hop dé 1én men nem chua nam so6 vua. Muoi ching vi khuén lactic
da duoc chon loc va cac diéu kién 1én men thu nghiém bao gém nhiét d6 u (nhiét 4o
phong, 30 °C va 37 °C), mat d6 giéng (103, 10°, 107) té bao/mL, loai nép (nép Thai, nép
Thai thom, nép Long An déo, nép Céi hoa vang, nép lat), ty 1é nAm va nép (40:60, 50:50 Tu Khéa

u

va 60:40 w/w) va ndng d6 mudi (1 %, 2 %, va 3 % w/w). Két qua cho thdy ching vi
Lén men acid lactic,
ndm soO vua, nem chua,
Pleurotus eryngii,

vi khuén lactic.

khudn HCGT31 ¢6 kha ning sinh acid lactic cao nhat sau 2 ngay 1én men véi ham luong
19,05 g/L. Diéu kién 1én men ndm so vua t6t nhit 1a & nhiét dd6 37 °C va mat do giéng
107 té bao/g, sir dung nép Thai thom vai ty 18 nam va nép 1a 50:50 w/w va ndng d6 mudi
14 1% w/w. San phdm nem chua sau 24 gid 1én men c6 ham luong acid 1a 7,43 g/L, pH
= 4,44 va diém danh gia cam quan 13 15,89/20 theo TCVN 3215:79.
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1 bat van dé

Pleurotus eryngii hay ndm so vua (NSV) 14 loai ¢6 qua
thé 16n nhét trong chi nam so. Tai Viét Nam, NSV con
duoc goi 13 ndm dui ga do nim c6 hinh dang dic biét véi
than dai, day, nhiéu thit mau trdng va phan mii nho mau
nau vang, tao cam giac nhu dui ga nén duge goi 1a ndm
dui ga. Khi vira thu hoach, NSV c¢é it huwong vi hoac mui
thom. Tuy nhién, khi dugc ndu chin, huong vi clia nd
duoc gia ting véi vi umami dic trung va van giit duoc do
gion, khong bi mém nhu nhiéu loai nam khéc. Hién nay,
NSV dugc trdng rong rii & nhiu noi trén thé gidi boi loai
nam dé trong, cho ning suit cao va duoc ding dé ché bién
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thanh nhidu moén an thom ngon va hip dan. Ciing nhu cac
loai ndm khac, NSV c¢6 gia tri dinh dudng cao do chtra
nhiéu protein, carbohydrate, acid béo khéng bio hoa, chat
X0, vitamin B va cac loai khodng chét [1]. Ham lugng calo
ctia NSV thap nén phit hop v6i nhimg nguoi thyc hién ché
d6 an kiéng. Hon nira, NSV con c6 nhiéu gia tri dugc tinh
nhu duoc sir dung dé ting cudng mién dich, hd tro tiéu
héa va ngan ngura bénh tim mach [2]. DPac biét,
polysaccharide cua P. eryngii ngay cang dugc quan tim
do c6 tac dung chéng oxy hoa, chéng khéi u, didu hoa
mién dich, khang khuan, chéng tang lipid méu va céc hoat
tinh khéc [3, 4].
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Déi véi nhitng nguoi trong nam, chét lugng sau thu
hoach va bao quan 1a van dé cin duoc quan tam. Do
dic tinh cia ndm twoi c6 d6 am cao, pH ¢ mac trung
tinh nén néu khéng dugc bao quan can than s& dan dén
suy giam chét luong cia nim nhu giam trong luong,
thay d6i cau tr(c, mau sic, mat dinh dudng, huong vi
dic trung, bi nhidm khuan, tham chi hinh thanh cac chat
c6 hai cho sirc khoe ctia con nguoi [5]. Trong d6, NSV
cling 14 mot loai ndm dé hong va khéng thich hop dé
luru trit 1au dai hodc van chuyén duong dai. Su suy giam
chét luong ctia nam sau thu hoach 1am han ché gia tri
thwong mai cua né va can tro sy phét trién ciia nganh
cdng nghiép nam. Mot s6 phuong phap dugc p dung
dé bao quan nam 14 sir dung céc loai bao bi dic biét,
giit & nhiét do thap, chiéu xa, sy kho hay st dung cac
I6p phu héa hoc nhu chitosan va tinh dau. Bén canh
nhirng phuong phap vat li va hoa hoc thi viéc 1én men
acid lactic nam ciing duoc nghién ciu [6]. Lén men
dugc biét dén 1a mot trong nhitng k¥ thuat ché bién lau
doi nhat, giup gitr lai hay cai thién cac dic tinh an toan,
dinh dudng va cam quan ciia ngudn nguyén lidu ban dau.
NSV ¢6 thé bao quan bang ba quy trinh 1én men acid
lactic truyén thong 1 dua cai bap, ngdm chua va kim chi
v6i chimg L. plantarum 1a ngudn vi sinh bd sung trong
qué trinh 16n men. Két qua cho thdy vi khuan lactic
(LAB) vén phat trién nhanh chéng va kiém soat cac vi
sinh vét gay hu hong va két luan rang dé bao quan nim
lau dai, phuong phap 1én men acid lactic 1a mot lya chon
t6t so véi phuong phap ngdm mudi min [7]. Bén canh
phuong phap 1én men theo quy trinh truyén théng, mot
quy trinh khac duoc sir dung dé 1én men nim ciing dya
trén nguyén li 1én men acid lactic d6 chinh 1 san xuat
nem chua chay. Trong xtc xich 1én men truyén thong
cua Thai Lan, thit heo da dugc thay béng nam bao ngu
va két qua rat kha quan khi khong chi nhan dugc sy ua
thich vé cam quan ciing nhu d4p tmg cac tiéu chuan an
toan vi sinh, ma con chira ham lugng chét béo bdo hoa
thip hon va cung cép it calo hon so v6i san pham truyén
thong [8]. Viéc san xudt nem chay tir ngudn nguyén liu
1a ndm s& gitip da dang hoa san phim nem chua trén thi
truong, dic biét 1a cung cap thém thuc pham trong khau
phan ngudi in chay.
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Tai Viét Nam, nhitng nim gan day, viéc san xuat nem
chua chay dugc quan tdm va nghién ctu rong rai hon.
Mot s6 nghién ciru da cong bd két qua trén cac tap chi
nhu 1én men nem chua nim rom, nim so [9-11]. Trong
nghién cau ndy, quy trinh san xuat nem chua chay tir
NSV duoc thir nghiém dé da dang cac loai nem chua,
g6p phan mé ra hudng di méi trong viéc phat trién cac
san pham thyc pham chay va thuc pham 1én men tai
Viét Nam.

2 Phuong phép nghién cau

2.1 Nguyén vat liéu va hoa chat

Mudi chung vi khuan lactic (LAB) dugc tuyén chon va
luu trix tai Phong thi nghiém Vi sinh cong nghiép (Vién
Cong nghé Sinh hoc va Thyuc phiam, Trudong Pai hoc
Can Tho) gom TX61, HCGT31, HK162, L54, L7,
HK221, L39, HCM2, TX3 va L30 [9]. Méi truong
MRS gom cd yeast extract 0,4 %, beef extract 0,8 %,
peptone 1 %, D-glucose 2 %, K;HPO4 0,2 %, MgSO4
0,02 %, MnSO, 0,004 %, Tween 80 0,1 %, C;HsNaO;
0,5 % (De Man, Rogosa, & Sharpe, 1960).

Hoa chat: NaOH chuan 0,1 N (Cemaco, Viét Nam),
phenolphtalein (Jinhuada, China). NSV, nép va cac gia
vi khéc (dau thyc vat, toi, duong, tiéu, mudi) duoc mua
tir siéu thi Mega Can Tho.

2.2 Phuong phap

2.2.1 Tuyén chon chang vi khuan lactic c6 kha nang 1én
men nem chua NSV

Céc chung vi khuan lactic duoc hoat hoa va ting sinh
trong moi truong MRS long ¢ 37 °C trong (36-48) gio.
Méi truong 1én men dugc chuan bi trong cac tdi 1én
men theo ty 1& NSV va nép da nau chin 1a 40:60 (w/w),
b6 sung 5 % w/w dau thuc vat, 8 % w/w toi bam
nhuyén, 1,5 % w/w tiéu xay, 1,5 % w/w dudng sucrose,
1,0 % w/w mudi (tinh trén khdi lugng ctia nim va nép).
Sau d6, dich ting sinh cua c4c chung vi khuan lactic
(mat s6 109 té bao/mL) duoc ching vao méi truong da
chuan bi voi ham luong 0,4 % (v/iw), tron déu va Ién
men ky khi trong 2 ngay ¢ nhiét d phong. Gia tri pH
va ham luong acid lactic sinh ra trong san phiam duoc
xac dinh dé danh gia qua trinh 1én men boi cac ching
LAB khac nhau.
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2.2.2 Khao sat anh huong cia mat sé giéng ching va
nhiét 46 u dén qua trinh 1én men

Sau khi xac dinh duoc chiung LAB thich hop dé 1én men
nem chua NSV, tién hanh khao sat anh huong cua mat
s6 vi khuan (103, 105, va 107 té bao/mL) va nhiét 6 u
(30 °C, 37 °C va nhiét do phong tir 28 °C dén 32 °C)
dén qué trinh 1&n men. Thi nghiém duoc thuc hién
tuong tu nhu thi nghiém ¢ Muc 2.2.1. Gia tri pH va ham
lugng acid lactic duoc theo ddi trong 2 ngay 1én men.
2.2.3 Khao sat anh huong cua loai nép dén qua trinh 1én
men

Thi nghiém dugc thyc hién dé khao sat anh huong cia
loai gao nép dén qua trinh 1én men. Trong d6, ndm loai
nép khac nhau duoc chon dé khao sat, bao gom nép
Thai thuong, nép Thai thom, nép Long An déo, nép Céi
hoa vang va nép lut. Tién hanh thuc hién tuong tu nhu
thi nghiém & Muc 2.2.1 véi mat sb giéng chiing va nhiét
d6 0 dugc chon & Myc 2.2.2. Po pH, xac dinh ham
lugng acid lactic sinh ra va danh gia cam quan nem
chua tir NSV.

2.2.4 Khao sat anh huong cua sy thay dbi ty 16 nim:nép
va ndng @6 mubi dén qua trinh 1én men

Sau khi xac dinh loai nép thich hop, tién hanh thi
nghiém thay ddi ty 18 NSV va nép (loai nép duogc chon
& Muc 2.2.3) theo céc ty 1€ 40:60, 50:50, 60:40 va 70:30
w/w va ham lugng mudi bd sung lan luot 12 (1, 2 va 3)
% w/w. Po pH, xac dinh ham lugng acid lactic sinh ra
va danh gia cam quan nem chua tir NSV.

2.2.5 Phuong phap phan tich chi tiéu va xt 17 s6 liéu

Xac dinh pH bang méay do pH Horiba (pH1100, Nhat
Ban). Ham luong acid tong duoc xac dinh bang phwong
phép chuan d6 véi NaOH 0,01 N [12]. Cam quan san
pham dugc danh gia bang phuong phap cho diém theo
Tiéu chuan Viét Nam TCVN 3215-79 véi cac chi tiéu
bao gom mau sac, mdi, vi va cau tric (thang diém md
ta tir 0 dén 5) thong qua Hoi dong danh gia cam quan
gom 15 thanh vién duya trén thang diém cam quan da
xay dung (do tudi tir 22 dén 40, thugc Vien Cong nghé
Sinh hoc va Thyc pham, Truong Pai hoc Can Tho)
[13]. Tiéu chuan nay sir dung hé 20 diém xay dung trén
mét thang théng nhat c6 6 bac (0 d&én 5) va cho diém 5
la cao nhat cho mét tiéu chuan. Trong d6, hé s6 quan
trong cua mau sic 12 0,5; mui 1a 1,2; vi 1a 1,5 va cau
tric la 0,8. Két qua duogc xur ly bang phan mém
Microsoft Excel 2013 (Microsoft Corporation, USA).
S6 lieu dugc xur ly thong ké bang phan mém
Statgraphics Centurion XV1 (Statpoint Technologies,
Inc., USA).

3 Két qua va thao luan

3.1 Tuyén chon ching vi khuan lactic ¢6 kha nang 1én
men nem chua NSV

Trong qua trinh 1én men lactic tir NSV, chiing LAB dong
vai trd quan trong nhu 1a ngudn khéi dong cho qué trinh
Ién men thay vi phu thudc vao qué trinh Ién men tu nhién.
Trong nghién ctru nay, muoi chung LAB da duoc phéan
lap va tuyén chon dé tng dung trong I&n men nem chua
NSV. Két qua trong Bang 1 thé hién gia tri pH va ham
luong acid lactic sinh ra sau 2 ngay 1én men.

Bang 1 Gid tri pH va ham luong acid lactic trong nem chua NSV sau 2 ngay Ién men béi 10 chung LAB
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Ao | bandiu | tenmen | A0 12000 @0 | TIF | L | nmen | A 200 01
HCGT3L | 617 | 359° 19,05° 30 | 616 | 3637 14,70%
HCM2 612 | 361" 15,157 139 | 616 | 3607 14,03
HK162 612 | 365 15,387 154 | 611 | 361° 9537
HK221 607 | 3617 13,88 TX3 | 588 | 3647 11,18™
L7 617 | 3,64 13,05 TX6L | 617 | 3.66° 7,05°

Ghi cha: céc so liéu trong bang la gia tri trung binh cia 3 lan lgp lai. Trong cung mét cét cac so ¢6 chir theo sau giong nhau
thi khac biér khéng c6 y nghia thong ké ¢ mirc 5 % theo kiém dinh Duncan

Tur két qua & Bang 1 cd thé thiy, gié tri pH ban dau cua
moi truong thee nghiém dao dong tir 5,88 dén 6,17 va
nam trong khoang pH thich hop cho su phét trién cua

da sb cac vi khuan lactic (5,5-6,5) [14]. Do d6, pH cua
mdi trudong thir nghiém & mic phi hop d& LAB hoat
dong. Sau 2 ngay, gia tri pH cia 10 mau nem chua
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dugc 1én men bai 10 chung LAB da giam con 3,59-3,66
va c6 su khac biét khong co y nghia thdng ké giira cac
chang. Tir d6 cho thay, cac chung LAB déu c6 kha ning
1én men lactic trén moi truong thu nghiém. Bén canh
d6, ham lugng acid lactic trong cdc mau nem ciing duoc
phan tich va ghi nhan véi mic dao dong tir 7,05 g/kg
dén 19,05 g/kg. Trong d6, chiung TX61 va L54 c6 ham
lwong acid lactic thap nhat lan luot 14 7,05 g/kg va 9,53
g/kg. Ham lugng acid lactic cua cac chung HCGT31,
HCM2 va HK 162 twong dbi cao (> 15,00 g/kg), riéng
chung HCGT31 c¢6 ham luong acid lactic cao nhat
(19,05 g/kg) va khéc biét ¢ y nghia thong ké so véi cac
chang con lai. Biéu nay cho thiy giira cac ching LAB
khac nhau cé kha nang thich ttng va maec do 1én men
khac nhau trong cuing méi truong thir nghiém 1én men
nem chua NSV.

NSV loai nam chta nhiéu ngudn dinh dudng c6 thé dap
mg du nhu ciu can thiét cho sy phét trién cua LAB
[15]. Trong nam c6 chira céc loai carbohydrate nhu
glucose, mannose va trehalose, 13 nguén carbon thich
hop cho LAB, hon nita NSV ciing chira nhiéu cac
amino acid cing véi cac chit xo, vitamin va khoang
can thiét cho sy phat trién ciia LAB. Diéu nay da duoc
nghién cau, két qua cho thdy chat chiét xuit tir
Pleurotus eryngii kich thich su phét trién cua vi khuén
probiotic gom Lactobacillus spp., Bifidobacteria spp.,
va Enterococcus faecium [16]. Ngoai ra, khi nghién
clru trong moi trudng don gian, chi phi thap va hiéu qua
trén ngudn dinh dudng dugc chiét xuat tr ndm
Pleurotus eryngii, két qua rat kha quan khi LAB sinh
truong t6t va duy tri ty 18 séng cao va duogc cho 1a co
thé thay thé méi trudng MRS trong nganh cong nghiép
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thuc pham, y sinh va phong thi nghiém [17]. Trong mét
nghién cttu khac, néu 18n men NSV véi Lactobacillus
plantarum cho thay cac hoat tinh sinh hoc dugc ting
cuong, bao gdm céc hoat dong chong vi khuan, chong
oxy héa va chdng di ung [18].

Ngoai ra, véi muc dich san xuat nem chua chay tir nam,
mdi trudng thir nghiém con duoc bd sung thém gao nép
va cac loai gia vi voi cdc muc dich khac nhau. Trong do,
gao0 nép dong vai trd nhu chat két dinh véi nam dé tao
cau tric cho san pham, bén canh d6 ciing dong vai tro
nhu mét nguon cung cap chét dinh dudng thic day qua
trinh 18n men. C4c gia vi nhu mudi, duong, toi va tiéu co
tac dung han ché su phét trién cua vi khuan khéng mong
muén thdng qua viéc diéu chinh pH hodc tao ra cac chat
trc ché, dong thoi quyét dinh huwong vi cudi cling cua san
pham. Nhin chung, tir cac nghién ciru cho thay viéc sir
dung vi khuan LAB dé I&n men ndm la hoan toan phu
hop va chung HCGT31 c6 kha nang sinh acid lactic cao,
giam pH nhanh chong nén chang vi khuan nay duoc
chon dé ung dung I&n men nem chua NSV.

3.2 Anh huong cua mat s6 giéng ching va nhiét do u
dén qué trinh 1&8n men

Trong s6 cac chung LAB dugc khao sat thi ching
HCGT31 c6 kha ning 1én men tét nhat trong moi
truong thir nghiém. Do do, trong thi nghiém nay tién
hanh khao sat mat s6 va nhiét do thich hop cho chung
HCGT31 thuc hién qué trinh 18n men nem chua tir nAm
véi 3 mac nhiét do khao sét la nhiét d6 thuong, 30 °C,
37 °C va 3 mirc mat s6 vi khuan gdom (103, 10° va 107)
té bao/mL. Két qua ham luong acid sinh ra va gia tri
pH ctia nem chua NSV sau (12, 24, 36 va 48) gio 1én
men bang duoc ghi nhan va thé hién trong Bang 2.

Bang 2 Gi tri pH va ham lugng acid lactic cua chung HCGT31 sinh ra & cac nghiém thac 18n men

Nhan t6 pH Acid lactic (g/kg)

(té'\k;';'; Z‘;L) erl‘g)d" Ogiv | 12 gio | 24 gior | 36 givr | 48 givr | 12 gior | 24 gior | 36 gior | 48 giov
10° ‘ 6,15 | 511° | 4,350 | 420® | 305" | 5250 | 7,358 | 11,70 | 12,08%
10° PRONG 2660 | 4457 | 420° | 4,04 | 599" | 7,05 | 1050° | 12,90°

(28-32)
107 6,17 | 452° | 44170 | 422° | 397" | 7,13 | 8,63 | 13,80° | 13,887
10° 6,16 | 4,94% | 4,400 | 4.26® | 4,04 | 7,73° | 7,43% | 11,33® | 13,73%
10° 30 6,20 | 447a | 4437 | 4,230 | 399 | 6,45% | 6,90° | 11,63% | 13,13®
107 6,14 | 442° | 431® | 4,26 | 406" | 7,568° | 818" | 12,53% | 15,15°
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108 6,15 4,412 | 4,32%c | 411% | 3,80* | 6,60% | 855bc | 12,15 | 14,10Q°d
10° 37 6,15 4,292 4,282 4,10* | 3,77* | 8,40° | 9,15% | 13,13% | 14,33«
107 6,18 4,412 | 4,40 | 4,09% | 3,80* | 8,78 | 9,68¢ | 15,68" | 16,43°

Ghi chu: cac so liéu trong bang la gia tri trung binh cza 3 lan lap lai. Trong cung mét cét cac so co chir theo sau giong
nhau thi khac biét khéng cé y nghia thong ké ¢ mirc 5 % theo kiém dinh Duncan

Két qua tir Bang 2 cho thiy, gia tri pH sau 48 gio, co
xu hudng giam dan & tat ca cac nghiém thic khao sét.
Ban dau, gia tri pH chi dao dong trong khoang 6,14-
6,20 va sau 24 gio [én men, pH ghi nhan céc gié tri dao
dong trong khoang 4,28-4,45. Va sau 48 gio, pH cua
nem ldc nay chi con khoang 3,77-4,06. Biéu nay cho
thdy, qua trinh 1én men lactic da dugc thuc hién va su
hinh thanh acid lactic da lam cho pH giam dan xudng
murc pH acid. Khi danh gia dua trén chi tiéu ham luong
acid lactic ciing cho thay c6 ham lugng acid lactic sinh
ra tang theo thoi gian va co0 sy twong quan nghich vai
gia tri pH. Két qua tir Bang 2 6 thé thiy & cing nhiét
d6 1én men, ham luong acid khi bé sung vi khuan ¢ ba
mac mat s6 (103, 10°%, va 107) té bao/mL c6 sy khac
nhau. Theo d6 ham lwong acid ghi nhan khi bd sung
nguon gidng ban dau & mat s6 107 té bao/mL ludn cao
hon ngudn gidng ban dau chi dat & (05 va 10%) té
bao/mL. Thuc té cho thdy vi khuan ¢ mat sb 10° té
bao/mL thi can c6 thoi gian dé phét trién dén mot mat
s6 cao hon, trong khi mat s6 107 t& bao/mL c6 c6 thé
I&n men acid lactic ma khdng can thoi gian phét trién
thém. Trong céc qué trinh [&n men, viéc thém vi khuan
vGi mat do thap vao méi truong moi doi hoi mot thoi
gian dé vi khuan thich nghi va phat trién dén mat do
thich hop nham thyc hién qua trinh 1én men. Tuong tu,
trong cac san pham 1én men rau cu truyén thng, viéc
tan dung hé vi sinh vat c6 san dan dén qua trinh 1én men
kéo dai. Do d6, viéc bd sung gidng khai ddu vai mat do
thich hgp khong chi gitip dinh huéng qua trinh 1én men
theo mong muén ma con ting kha ning phat trién cia
vi khuan lactic, dong thoi nang cao kha nang canh tranh
VGi CAc vi sinh vat khac trong cac didu kién méi truong
dé tao ra cac san pham Ién men [19, 20].

Mai loai vi khuan lactic ¢6 nhiét d6 téi wu dé phat trién.
Néu nhiét d6 vuot qua hoic thap hon ngudng nay, su
phét trién cua vi khuan s& bi anh huong, ¢ thé dan dén
Viéc tao ra c4c san pham 1én men khong dat yéu ciu.
Khéng chi vay, nhiét d6 téi wu cho vi khuan lactic c6

thé gip ching phét trién manh m& va canh tranh tot
hon véi céc vi sinh vat khéng mong muédn. Khi thi
nghiém 1én men & 3 muc nhiét pho bién cho qué trinh
Ién men lactic gdm nhiét d6 phong, 30 °C, va 37 °C,
ham lugng acid sinh ra tang theo thoi gian va c6 khéac
biét gitra cac murc nhiét do (Bang 2). Cu thé, sau 24 gio
v6i mat s6 107 té bao/mL, ¢ nhiét 6 phong va 30 °C,
ham luong acid sinh ra lan luot 12 8,63 va 8,18 g/kg
khéc biét c6 y nghia théng ké so véi vai 9,68 g/kg & 37
°C, tuong tu sau 48 gio ciing vay. Trong do, & nghiém
thuc 18n men ¢ 37 °C v&i mat sé 107 t& bao/mL, ham
luong acid luc 12 gio 1a 8,78 g/kg, luc 24 gio la 9,68
g/kg, sau d6 ting manh hon tir 9,68 g/kg dén 15,68 g/kg
(636 gio) va 1én dén 16,43 g/kg (¢ 48 gio), dat cao nhat
va c6 khac biét y nghia thong ké so vai cac nghiém thirc
con lai. Két qua cho thay, 37 °C la nhiét do thich hop
cho qua trinh 1én men cua chung HCGT31 va phu hop
Vi cac nghién clru trude day, khi khao sat anh huong
cua nhiét ¢ dén qué trinh sinh acid lactic cua cac chung
LAB thi 37 °C la nhiét do thich hop cho viéc san sinh
nhiéu acid lactic [21-23].

Khi két thac qua trinh 18n men, pH cudi cung anh
huong truc tiép dén huong vi, mui, va két cau cua san
pham 1én men. Do do, theo ddi pH cudi cua san pham
s& gilp kiém soat va diéu chinh quy trinh 1én men dé
dat duoc két qua mong mudn, dam bao san pham dat
chat luong cao va dong nhat. Vi vay, thoi gian thich
hop cho qua trinh 1én men nem chua NSV la 24 gio khi
mat s6 ban dau dat 107 t& bao/mL va Ién men ¢ 37 °C.
3.3 Anh huong caa nguyén liéu gao nép dén qua trinh
Ién men

Do nép la mét trong nhiing thanh phan chinh chiém ti
1& nhiéu trong qué trinh 1&n men nem chua nim nén thi
nghiém nay duoc tién hanh dé xac dinh loai nép nao
pht hop nhat cho qua trinh 18n men. Két qua vé gié tri
pH va ham luong acid lactic hinh thanh sau 24 gio 1én
men bai chung vi khuan HCGT31 véi 5 loai gao nép
khéac nhau duoc trinh bay trong Bang 3.
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Biang 3 Gia tri pH, ham lugng acid lactic va diém s6 danh gia cam quan caa nem chua NSV trén céc loai nép

Loai né H Acid lactic Chi tiéu Téng diém co
al nep P (9/kQg) Mau sic Mui Vi Ciu tric | trong lwong
Nép Thai 4,42° 7,65° 4,44° 3,78° 3,78° 3,67 15,36
Nép Thai thom 4,44° 7,43° 4,33 3,67° 4,00° 3,89° 15,67
Nép Long An déo 4,36% 7,50° 4,22%® 3,33 3,11%® 3,78° 13,80
N&p Cai hoavang | 4,34 6,45° 4200 | 3,44 3,220 3,78 14,09
Nép lat 4,38® 5,632 3,892 3,002 2,672 3,222 12,13

Ghi chu: cac so liéu trong bang la gia tri trung binh cza 3 lan lap lai. Trong cung mét cét cac so co chir theo sau giong
nhau thi khac biéz khéng cé y nghia thong ké ¢ mirc 5 % theo kiém dinh Duncan

Sau 24 gio 1én men, két qua cho thiy ham lugng acid
lactic & 5 nghiém thirc dao dong tur (5,63-7,65) g/kg. T
két qua théng ké co thé chia 5 nghiém thtc nay thanh 2
nhom: nép Thai, nép Thai thom va nép Long An déo co
ham lugng acid cao hon, gitra ching khac biét khong
¢6 ¥ nghia, nhung khac biét c6 y nghia thong ké so voi
2 nghiém thtc con lai 12 nép Cai hoa vang va nép lut.
Trong d6, ham luong acid lactic cia nép Thai la cao
nhét dat 7,65 g/kg va nép lut c6 luong acid lactic thip
nhat véi 5,63 g/kg. Do cau tric cua ndm nén viéc két
hop vé&i nép dé tao nén san pham nem chua chay 1a mot
su lya chon hop Iy. Nép 1a nguyén liéu tao nén két cau
dic biét cho nem chua. Khi hap hoac nu chin, nép tro
nén déo va c6 kha ning giit nudc, gilp san pham cudi
cung c6 d6 mém mai va khong bi khd. Khong chi vay,
nép con cung cap ngudn tinh bot doi dao, 1a nguyén liéu
chinh cho qua trinh 18n men. Tinh bot tir nép duoc
chuyén hoa thanh duong, cung cp ning lugng cho vi
sinh vat trong quéa trinh 18n men. Sir dung nép trong
nem chua con tang cuong gia tri dinh dudng cua san
pham cudi ciing, cung cp thém carbohydrate va cac vi
chat dinh dudng tir nép. Thanh phan cua gao nép néi
chung duoc xac dinh gém khoang 74,5 % carbohydrate,
8,6 % protein, 1,5 % lipid va 0,8 % khoang chat (magie,
canxi, phospho, sét,...) ciing nhu cac vitamin (B1, B2,
PP) [24].

Vi muc tiéu hudng dén tao ra san pham nem chua chay
tir NSV nén ngoai chi tiéu vé ham luong acid lactic thi
viéc cam quan san pham ciing rat quan trong. Biém cam
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quan vi trung binh cta san pham dat tir 2,67 dén 4,00,
nghiém thirc nép Thai (3,78) va nép Thai thom (4,00)
cao nhat va khac biét c6 ¥ nghia thong ké so véi cac
nghiém thuc con lai. Khi cam quan vé mau sac, mui va
cau tric thi két qua thong ké cho thay, gitra cac nghiém
thirc khac biét khong 16n. Trong do, viéc str dung nép
Thai thom nhan dugc diém trung binh cao nhat lan luot
la 4,33, 3,67 va 3,89, cao hon so véi phan l6n cac
nghiém thirc con lai. Tuy nhién, nép lut co diém cam
quan thip nhat ¢ tat ca cac chi tiéu. Nguyén nhan cd thé
1a do trong nép lat con co 16p vo cam chia lwgng chit
x0 khong hoa tan cao, cac acid béo no va khong no [25].
Nhiing chit nay da gy can tré cho sy phét trién cua vi
khuan lactic dan dén ham lwong acid lactic sinh ra thap.
Péng thoi, ciing chinh 16p vo cdm nay lam cho cac hat
nép bi tach roi, khong c6 do két dinh caa nem chua
cling nhu 1am giam gié trj cam quan cua san pham cudbi
cting. Do d6, nguyén liéu nép Thai thom 1a phu hop cho
qua trinh 1én men cling nhu gia tri cdm quan cda nem
chua NSV.

3.4 Anh huong cua ty 16 nim/nép va ndng d6 mudi dén
qua trinh I1én men

Ty 1& nam/nép va nong do mudi déu 1a cac yéu td quan
trong anh huéng dén qua trinh 18n men. Viéc xéac dinh
cac yéu té nay & mirc 4o pht hop s& dam bao qua trinh
I&én men dién ra hiéu qua, tao ra san phdm c6 huwong vi,
két cau va chat lugng cao. Gia tri pH va ham lugng acid
lactic sinh ra khi thay ddi ty 1& nAm/nép va nong do
mudi sau khi 1&n men 24 gio duoc thé hién & Bang 4.



Tap chi Khoa hoc & Céng nghé Vol 7, No 5

Bang 4 Gia tri pH, ham lugng acid lactic va diém sé danh gia cam quan caa nem chua NSV

Til¢ na . . Chi tiéu Tong dié
\l/;nr;m Tilé oH Acid lactic . Ci :()n?ro;]egm
‘. u
8i (% Ik X .. . 0
(Wiw) muoi (%0) (9/kg) Mau Mui Vi triic lwong
1 4,52¢ 6,38% 4,112 3,782 3,56 3,112 14,42
40:60 2 4,53 5,63%¢ 4,11° 3,56° 3,11%¢ 3,00° 13,39
3 4,62¢ 5,10° 4,22° 3,442 2,893 2,89° 12,89
1 4,51% 6,60% 4,22° 3,89° 4,44¢ 3,33¢ 16,10
50:50 2 4,332 6,53% 4,112 3,672 3,44b 3,442 14,37
3 4,57% 6,08¢ 4,112 3,782 2,78%® 3,222 13,34
1 4,45 5,33%® 4,00 3,562 4,00% 3,33¢ 14,94
60:40 2 4,45 6,00 4,00 3,78% | 3,33%cd | 3222 14,11
3 4,440 6,08 4,112 3,567 2,892 3,332 13,33
1 4,40 6,08 4,00? 3,672 3,56 3,112 14,23
70:30 2 4,455 6,75¢ 4,112 3,67° 3,00%¢ 2,89° 13,27
3 4,470 5,70 4,00 3,56° 2,672 2,89° 12,59

Ghi cht: céc so liéu trong bdng 1a gia tr; trung binh cuia 3 lan lgp lai. Trong cting mét cét cac so cd chir theo sau giong
nhau thi khéc biéz khong cé ¥ nghia thong ké ¢ mirc 5 % theo kiém dinh Duncan

Sau 24 gio 1én men, chung HCGT31 sinh acid va lam
giam pH trén tat ca cac nghiém thirc khao sat. Két qua
Bang 8 cho thdy, lwong acid sinh ra nim trong khoang
5,10 g/kg la thap nhat va dén 6,75 g/kg la cao nhat.
Trong d6, nghiém thuc ti 1é nam va nép 7:3 w/w, nong
dd6 mudi 2% c6 ham luong acid sinh ra cao nhat 6,75
g/kg, khéc biét khong c6 y nghia thong ké véi cac
nghiém thuc: ti 16 nam va nép 5:5 w/w, nong d6 mudi
1 %, 2 %; ti 16 nAm va nép 4:6 wiw, 1 % mudi. Nép
cung cap nguon tinh bot nhu 1a mot nguon dinh dudng
thém cho vi khuan ngoai ngudn dinh dudng tir nam.
Viéc khong bd sung nép thi qua trinh 1én men van thyc
hién duoc, tuy nhién viéc bd sung qua it nép s& 1am cho
ciu trirc cua san pham khéng dat, trong khi qua nhiéu
nép c6 thé lam wc ché qua trinh 1én men, dan dén san
pham khéng dat chat lugng mong mudn. Mat khac,
trong cAc qua trinh 18n men c6 ngudn goc tir thuc vat
c6 thé ma khdng can bo sung mudi, mac du mudi gitp
trc ché sy phat trién cua cac vi khuan gay hong va cac
vi sinh vat khéng mong muén khac, déng thoi tao diédu
kién thuan loi cho vi khuan lactic phat trién. Hon nita,
viéc b6 sung mudi nhu mot thanh phan rat quan trong
tao nén hwong vi cho san pham cudi cung. Trong hau
hét cac nghién ciru, mudi duoc thém vao véi luong (2-
4) % so véi khdi lugng nguyén lidu thd [26-28]. Tuy

nhién, luong st dung con phu thudc vao ting kiéu 1én
men va s¢ thich ctua ngudi tiéu dung.

Két qua danh gia cam quan tir 15 thanh vién cho thay sau
24 gid 1én men, diém trung binh cam quan mau sic va
mui khdng cé khac biét I6n gitra cac nghiém thirc. San
pham c6 mau tuoi dep dic trung ctia nam va nép, c6 muli
thom dic trung va khong xuat hién mui la caa nem chua.
Tuy nhién, vé ciu tric, c4c ti 1& ndm va nép la 40:60 va
70:30 ¢6 diém trung binh thip hon cac ti 1¢ 50:50 va
60:40. Cu thé, diém cam quan cu tric thap nhit 1a 2,89
& nghiém thuc ti 1€ ndm:nép 12 4:6, 3 % mudi va nam:nép
la 70:30, 2 % va 3 % mudi. Nguyén nhan do ti ¢
nam:nép khac nhau lam cau trdc nem chua khac nhau,
lwong nép qué nhiéu 1am nem qué dinh, mét di mui vi
nim, con luong nép qua it thi nem chua dat dwoc do két
dinh pht hop. Nguoc lai, lugng nép trong cdc mau nem
vira du s& gitip dinh hinh tét, mau nem c6 d6 déo nhat
dinh va kha ning két dinh cao. Vé cam quan vi, diém
trung binh tir 2,67 dén 4,44. Ngodi vi dic trung caa nem
thi lwong mudi ciing anh huéng dén gia tri cam quan,
céc nghiém thic c6 nong do mubdi cao thi diém cam
quan vi thap hon. Trong d6, nghiém thic ti 1¢ nAm va
nép 12 5:5, ndng d6 mubi 1 % co6 diém cam quan vi cao
nht 1a 4,44, khac biét c6 y nghia thong ké véi céc
nghiém thirc con lai va diém cam quan cau tric cao
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(3,33). Vay nén, nghiém thic ti 16 nam:nép la 50:50
w/w va ndng do mubi 1 % la pht hop cho qué trinh 1én
men ciling nhu gia tri cam quan cua nem chua NSV.

4 Két luan

Nghién ctru di tuyén chon duoc chung vi khudn lactic
HCGT31 trong 10 ching LAB c6 kha nang 1én men
trong mdi trudng nem chua thir nghiém véi ham lugng

Tap chi Khoa hoc & Céng nghé Vol 7, No 5

chon dé phdi tron vai NSV theo ti 1¢ 50:50 w/w, b sung
1 % w/w mudi, 1,5 % w/w duong sucrose, 5 % w/w dau
thuc vat, 8% w/w téi bam nhuyén, 1,5 % w/w tiéu xay
va 1én men trong diéu kién & 37 °C v6i ham lugng giéng
bd sung 1a 0,4 % v/w dat mat sb giéng chung 107 té
bao/mL. Két qua di tao ra thanh phim nem chua tir NSV
v6i mau sic dic trung cla nam va nép, mang mui vi nem
chua, c6 6 déo nhit dinh va kha nang két dinh cao gidng

acid lactic cao nht. Nép Thai thom la loai nép duoc nhu nem chua thit.
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Experimental Studies on the Fermentation of King Oyster Mushrooms (Pleurotus eryngii) Utilizing
Lactic Acid Bacteria
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Huynh Xuan Phong?, Nguyen Ngoc Thanh™

Institute of Food and Biotechnology, Can Tho University

2Faculty of Biochemical and Food Technology, Can Tho University of Technology

“Imchau@ctu.edu.vn, “nnthanh@ctu.edu.vn

Abstract The king oyster mushroom (Pleurotus eryngii) is an edible mushroom with high nutritional and medicinal
value; large fruiting body, attractive shape, firm and thick flesh, and a slight crunch. This study was conducted to
select lactic acid bacteria (LAB) strains that are capable of fermenting and determine suitable conditions for
fermenting king oyster mushrooms. Ten LAB strains were selected, and the experimental conditions included
incubation temperature (room temperature, 30 °C, and 37 °C), bacterial density (102, 10°, and 107) cells/g, kinds of
glutinous rice (Thai sticky rice, Thai fragrant sticky rice, Long An sticky rice, Cai hoa vang sticky rice, brown
sticky rice), mushroom-to-sticky rice ratio (40:60, 50:50, and 60:40 w/w), and salt concentration (1 %, 2 %, and 3
% w/w). The results showed that HCGT31 strain had the highest lactic acid production after 2 days of
fermentation(19.05 g/L). The optimal fermentation conditions for king oyster mushrooms were at 37 °C and an
inoculum density of 107 cells/g, using Thai fragrant sticky rice with a ratio of mushroom and glutinous rice of 50:50
w/w and 1 % w/w salt concentration. The product after 24 h of fermentation had an acid content of 7.43 g/L, a pH
of a 4.44, and a total sensory evaluation score of 15.89/20 according to TCVN3215:79.

Keywords Lactic acid fermentation, king oyster mushroom, fermented mushroom, Pleurotus eryngii, lactic acid
bacteria.
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