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Study on micrografting method in propagation of Thanh Lan orange variety
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Abstract

The study was conducted to apply micrografting technique for creating disease-free S| Thanh Lan orange variety
(Greening, Tristeza). Results showed that the process of applying micrografting method for creating disease-free
S, Thanh Lan orange variety was as follows: Using 3 - 4 weeks old rootstocks from sterilized sour pomelo seeds to
culture on MS medium + 80 mg/L GA3 + 30 g/L sucrose + 6.5 g/L agar; grafted shoots were obtained from sprouted
shoots on cuttings cultured on MS medium + 1.0 mg/L BAP + 30 g/L sucrose + 6.5 g/L agar; cleft grafting method
with suitable growth tip size of 3 mm cultured on MS + 1.0 mg/L aNAA + 1.0 mg/L IBA + 30 g/L sucrose for high
survival and disease-free rate. In vitro grafted plantlets with 8 true leaves gave the highest survival rate and the best
hardening medium for in vitro plantlets was organic compound + rice husk + peat (1/3:1/3:1/3) + microbial fertilizer
Song Gianh combined with spraying foliar fertilizer Komix every 5 days.
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NGHIEN CUU PIEU KIEN LEN MEN NEM CHUA NAM BAO NGU (Pleurotus ostreatus)
SUDUNG VI KHUAN LACTIC
Huynh Xuén Phong", Lé Thi Minh Thu?, Ly Thi Thity Duyén?,
Luu Minh Chéau? Bui Hoang Béang Long', Nguyén Ngoc Thanh'
TOM TAT

Nem chua la loai thyc phm giau dinh dudng va phé bién 6 Viét Nam. Nghién ctiu nhdm tuyén chon chung
vi khudn lactic ¢6 kha ning 1én men nem chua ndm bao ngu (Pleurotus ostreatus), khao sat cic yéu t6 nhu nhiét
do u (26 - 28°C, 29 - 35°C, 37°C), mat s6 giong chung (10°, 10, 107 t€ bao/g), loai nép (Théi thuong, Thai thom,
Sap déo, Sap thuong, Hoa Hao), néng dd mudi (1%, 2%, 3% w/w) va ti 1é ndm va nép (40 : 60, 50 : 50, 60 : 40
w/w) dén qua trinh 1én men nem chua. Két qua cho thdy chiing L39 sinh acid lactic cao nhét (22,43 g/kg) sau
2 ngay lén men. Diéu kién 1én men thich hgp la & 37°C va méat d6 chung 1a 107 t€ bao/g. Loai Sdp déo dugc su
dung v6i ndm bao ngu theo ty 1é 40 : 60 va b6 sung 1% w/w mudi. Ndm bao ngu 1én men cubi cling c6 ham

lugng acid lactic 1a 13,43 g/kg, pH dat 4,70 va tdng diém dénh gid cdm quan 1a 16,77 theo TCVN 3215-79.

T khéa: Nem chua, vi khuén lactic, 1én men, nim bao ngu (Pleurotus ostreatus)

1. DAT VAN DE chat ctia qud trinh nay la chuyén héa dudng thanh

Nem chua Ia mot loai thuc phim phé bién tai acid lactic nho hoat dong ctia vi khudn lactic. Tuy

Viét Nam vé6i nguyén liéu chinh la thit heo xay, da
heo ludc chin cit sgi, toi va gia vi. Sau 3 - 4 ngay ~ chét béo bao hoa khé cao, khong t6t cho stic khoe
1én men, nem chua c6 thé sii dung ngay ma khong ~ con ngudi. Ngay nay, thi hi€u ngudi tiéu dung ting
cin nau chin. Nem chua 14 mot sin phdm dic  cao, cic san phdm nem chua cang dugc da dang
trung clia qua trinh 1én men lactic thit séng, bin  hoéa nguén nguyén liéu nhu nem chua vo budi,

nhién, san phdm truyén thong nay chita mot lugng

''Vign Nghién ctru va Phét trién Cong nghé Sinh hoc, Truong Dai hoc Can Tho
2 Sinh vién nganh Cong nghé Sinh hoc, Truong Pai hoc Can Tho
* Téac gia chinh: E-mail: hxphong@ctu.edu.vn
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nem chua ndm rom (Truong Thi Thiy Nguyén va
ctv., 2020), san phdm 1én men ti ndm so6 (Nguyén
Thanh Huyén va ctv., 2021). Vi khuén lactic da
dugc cong nhan la an toan déi véi thuc phdm va
dugc st dung rong rai trong doi séng con ngudi
(Plavec and Berlec, 2020). Nam 2019, nghién ctiu
cua Stepanova va cong tac vién cho thdy tiém néng
cta cac loai ndm dn d€ phat trién mot san phdm
thay thé t6t hon cho san phdm thit Ién men truyén
thong. Nam bao ngu la moét sin phdm giau dinh
dudng (Nguyén Thi Thom va ctv., 2018) va dang
dan tré thanh mot trong nhiing khau phan chinh
trong biia dn ctia ngudi dan, ddc biét d6i véi ngudsi
an chay. Bén canh mui vi thom ngon, giau dinh
dudng, rat dé ché bién, ndm con dugc xem nhu la
mot loai “rau sach” va cé gia tri dugc liéu. Tu do,
nghién ciu nhdm dé tuyén chon cac dong vi khuén
lactic c6 kha ning lén men nem chua nim bao
ngu (Pleurotus ostreatus) va xac dinh cac diéu kién
cho quy trinh 1én men sé gép phan tao nén mat san
phdm mdi c6 gid tri cao vé mat dinh dudng, giap da
dang héa san phdm, dic biét la cung cdp thém thuc
phdm trong khiu phan ngudi an chay, nang cao hiéu
qua va thu nhap cho cac h¢ dan trong nam.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Muéi ching vi khudn acid lactic (TX61,
HCGT31, HK162, L54, L7, HK221, L39, HCM2,
TX3, L30) dugc phén lap, tuyén chon va luu tri
tai Phong thi nghiém Cong nghé¢ Sinh hoc Thuc
Phdm, Vién Nghién ctiu va Phat trién Cong nghé
Sinh hoc, Truong Pai hoc Can Tho. Cac hda chat
phan tich acid bao gom NaOH va phenolphthalein
(Prolabo, Hoa Ky). Mdi truong MRS (Merck, Dtic)
dugc sti dung dé€ nuéi cdy vi khudn lactic. Ndm bao
ngu, nép va cac gia vi khac dugc mua tii Trung tam
thuong mai Sense City Cin Tho.

2.2. Phuong phap nghién ciu

2.2.1. Tuyén chon vi khudn lactic cé khd ndng lén
men nem chua ndm bao ngu

Nép dugc hap trong 45 phut va ndm bao ngu
dugc ndu chin trong 20 phut. Moi trudng thu
nghiém véi ty 1é ndm bao ngu va nép da nau chin la
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 va 1,0% (w/w) mudi (Suwimol et al.,

2010). Chang 0,4% (v/w) dich cac chung vi khuin
da tang sinh & 37°C trong 48 gid v6i nong do 10° té
bao/g vao moi truong thi nghiém, tron déu, nén
chat trong tui ni 16ng va u 1én men ky khi trong 2
ngay. Mau dugc thu thap va phan tich gia tri pH va
ham lugng acid lactic.

2.2.2. Khdo sdt dnh hudng ciia mdt sé ching va
nhiét do 1 dén qud trinh 1én men

Quy trinh thuc hién tuong ty nhu thi nghiém
trén, thay d6i mat s giéng chung va nhiét do u
trong qua trinh 1én men. Ching 0,4% (v/w) dich
vi khuén lactic dugc chon & thi nghiém trén véi
noéng do (10°% 10° va 107 té bao/g) va u & cac diéu
kién nhiét d¢ 1én men (nhiét do phong (26 - 28°C),
nhiét do moi trudng (29 - 35°C) va 37°C) trong 2
ngay. Mau dugc thu thap va phan tich gia tri pH va
ham lugng acid lactic.

2.2.3. Khdo sdt sy thay doi cia nguyén liéu gao
nép dén qud trinh l1én men

Quy trinh thuc hién tuong tu nhu thi nghiém
trén, trong do thay déi loai nguyén liéu nép dugc
st dung trong qua trinh lén men. St dung nam loai
nép khac nhau bao gom nép Thai thuong, nép Thai
thom, nép Sap déo, nép Sap thuong va nép Hoa
Héo. San phdm lén men dugc xac dinh pH, ham
lugng acid lactic va ddnh gid cdm quan san phdm
v6i céc chi tiéu bao gébm mau sic, mui vi va cdu
trac.

2.2.4. Khdo sdt sy thay doi ty 1é ndm, nép va nong
doé muéi dén qud trinh 1én men

Quy trinh thuc hién dugc tién hanh tuong tu
nhu trén, trong d6 thay déi ty 1é ndm bao ngu va
nép (dugc chon & thi nghiém trén) da niu chin véi
cac ty 1é 40 : 60, 50 : 50 va 60 : 40 (w/w) va ham
lugng mudi bé sung dugc bo tri & ba miic d6 (1%,
2% va 3% w/w). San phiam 1én men dugc phén tich
cac chi tiéu vé héa ly va cam quan tuong tu nhu thi
nghiém trén.

2.2.5. Phdn tich va xii ly s liéu
- Xéc dinh pH bang may do pH Mettler Toledo 320.

- Xac dinh ham lugng acid lactic bang phuong
phéap chuén d¢ acid tong véi NaOH 1 N va quy ra
acid lactic (Lé Thanh Mai va ctv., 2009).

- Cam quan san phdm dugc danh gid bang
phuong phép cho diém theo tiéu chuén Viét Nam
TCVN 3215:1979 véi cac chi tiéu bao gom mau
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sdc, mui, vi va ciu truc (thang diém mo ta tu 0 dén
5) thong qua Hoi dong danh gia cam quan gom
15 thanh vién (d6 tudi ti 20 dén 50, thudc Vién
Nghién ctu va Phat trién Cong nghé Sinh hoc,
Trudng Pai hoc Can Tho). Trong d6, hé s6 quan
trong ctia mau sic la 0,5; muila 1,2; vila 1,5 va cdu
trac 1a 0,8.

- S6 liéu thi nghiém dugc xt ly va vé biéu do
bang phan mém Microsoft Excel 2013 (Microsoft
Corporation, USA). S6 liéu dugc xt ly thong ké
bang chuong trinh Statgraphics Centurion XVI
(Statpoint Technologies, Inc., USA).

2.3. Thoi gian va dia diém nghién ciu
Nghién ctiu dugc thuc hién ti thang 01 nam
2020 dén thang 6 ndm 2020 tai Vién Nghién ctiu

va Phat trién Cong nghé Sinh hoc, Truong Pai hoc
Cén Tho.

II1. KET QUA VA THAO LUAN

3.1. Tuyén chon vi khuin lactic c¢6 kha nang lén
men nem chua nim bao ngu

Két qua pH va ham lugng acid lactic sau 48 gio
l1én men ctia 10 ching vi khuén lactic dugc trinh

bay & bang 1. Trong dd, chung L39 sinh ham lugng
acid lactic cao nhat (22,43 g/kg) va c6 khac biét y
nghia so v6i cac chling con lai, cao hon so véi két
qua nghién ctiu ctia Doungkhwan va cong tac vién
(2017), sau 3 ngay lén men & 37°C véi xuc xich
thit I-San (Thai Lan) v6i ham lugng acid lactic la
11,7 g/L. Ngoai ra, theo nghién ctiu ctia Truong
Thi Thuy Nguyén va cong tac vién (2020), khi 1én
nem chua ndm rom bing ching HCM2 thi ham
lugng acid lactic sinh ra cao nhat véi 14,3 g/kg
la thap hon nhiéu so véi két qua cua nghién ctiu
nay. Diéu nay cho thdy moi trudong thu nghiém
v6i ndm bao ngu cho kha ning lén men t6t. Cac
thanh phan chinh trong ndm bao ngu chia nhiéu
protein, carbohydrate, chat xo, lipid, vitamin va
cac chit khoang khac (Nguyén Lan Ding va ctv.,
2019), cling vé6i do, gao nép chiia mot lugng 16n
carbohydrate cling nhu cac khoang da Iugng va vi
lugng (Nguyén Cong Khan va ctv., 2007) da tao ra
mot moi truong giau dinh dudng, thuén lgi cho su
phat trién cua vi khuén lactic. Do d6, chiing L39
dugc lya chon cho cac thi nghiém tiép theo vi sinh
acid lactic cao trong thdi gian ngan, giup tiét kiém
dugc thoi gian 1én men thanh phdm.

Bang 1. Gia tri pH, ham lugng acid (g/kg) ctia nem chua sau 48 git 1én men

, San pham lén men
Chung vi khuin pH hén hgp nguyén liéu
pH Acid lactic (g/kg)

TX61 6,62 3,61 15,08¢
HCGT31 6,57 3,57 20,48°
HK162 6,66 3,62 19,28°
L54 6,51 3,60 19,20°
L7 6,66 3,58 9,90¢
HK221 6,69 3,59 15,68¢
L39 6,48 3,52 22,43*
HCM2 6,66 3,72 11,334
TX3 6,59 3,59 15,83¢
L30 6,67 3,67 16,80°
CV (%) 13,51
LSDy s 1,83

Ghi chii: Cdc s0 liéu trong bdng la gid tri trung binh cia 3 ldn ldp lai. Trong ciing mot cdt cdc s6 c6 chii theo sau giong
nhau thi khdc biét khong cé y nghia thong ké 6 miic 5% theo kiém dinh Duncan.

3.2. Anh huéng ctia mat sé giéng va nhiét do @
dén qua trinh 1én men chua

Trong qua trinh lén men, nhiét do G va mat s6
giong chung anh hudng rat 16n dén qua trinh lén
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Bang 2. Gia tri pH va ham lugng acid lactic sinh ra ctia cdc nghiém thtc sau 48 gi¢ [én men

Nghiém thiic Ham lugng acid lactic (g/kg) Gia tri pH
Nhiét do (°C) | Matso (tb/g) | 12gi6 | 24gi6 | 36gi6 | 48gi6 | 12gi6 | 24gi6 | 36gio | 48gid
29-35 10° 5,48 5,40 8,85 11,40 5,48 4,92 4,73 4,50
29 -35 10° 3,15% 5,33 9,15° 10,88 5,52 4,85 4,73 4,48
29-35 107 3,900 6,60¢ 9,83" 12,68¢ 5,43 4,78 4,70 4,40
26 - 28 10° 2,70¢ 6,45% 7,50¢ 9,30 5,7 5,02 4,58 4,63
26 - 28 10° 2,85¢ 6,3%! 8,63 8,93¢ 5,74 4,89 4,83 4,57
26 - 28 107 3,90 6,83¢ 9,75° 10,95 5,65 4,86 4,67 4,53
37 10° 3,60¢d 9,15® 14,40° 16,20 5,27 4,50 4,35 4,42
37 10° 4,80 9,17 14,63 17,18 5,21 4,49 4,34 4,33
37 107 5,70 10,50 15,45 20,33° 4,90 4,46 4,33 4,20
CV (%) 11,24 12,64 16,35 18,66
LSDy s 0,91 1,04 1,38 1,97

Ghi chii: Cdc s0 liéu trong bang la gid tri trung binh ciia 3 ldn ldp lai. Trong ciing mot cot, cdc s6 ¢6 chii theo sau
giong nhau thi khéc bigt khong c6 y nghia thong ké 6 miic 5% theo ki€m dinh Duncan.

Két qua & bang 2 cho thdy & cung mét nhiét do
thi ham lugng acid lactic déu ting theo thai gian .
O nhiét d6 37°C, ham lugng acid lactic ting nhanh
va khdc biét y nghia so v6i 2 nhiét do con lai. Cu
thé, sau 48 gid & 37°C, méat s6 107 té bao/g nong
do acid lactic dat cao nhét (20,33 g/kg), tuong tu
v6inghién ctiu ctia Vit Xuan Nam va D6 Tat Thinh
(2016) cho thay, 37°C la nhiét do thich hgp san
sinh nhiéu acid lactic. Phan 16n, ham lugng acid
sé tang dan theo mét d¢ giong chung, mat s6 10° té
bao/g kha thip nén can thoi gian d€ phat trién dén
mat s6 cao hon, trong khi mét s6 107 t€ bao/g c6 thé
1én men lactic ma khong cén thdi gian phat trién
thém. Gid tri pH & nhiét d6 37°C va mat s6 107 té
bao/g sau 24 dat 4,46 gio phu hop véi pH trong
nem chua la tii 4,3 dén 5,0 (Nguyén Thi Lam Poan
va ctv., 2015). Tom lai, mat s6 giéng chung 1a 107 t&
bao/mL va nhiét do u & 37°C trong 24 gi6 dugc su
dung cho cac thi nghiém tiép theo.

3.3. Anh huéng ctia nguyén lidu gao nép dén qua
trinh 1én men nem chua

Nép dong vai tro quan trong trong viéc két
dinh cac thanh phéan ciing nhu cung cip ngudn
carbohydrate va cac thanh phan dinh dudng khac.
Vi thé, viéc lya chon loai gao nép la v6 cung quan
trong trong viéc dinh hinh sian phim cang nhu
cung cap moi trudng thich hop d€1én men. Két qua
gia tri pH va ham lugng acid lactic sau 24 gio 1én
men trén mai truong nem chua ndm bao ngu véi 5
loai nép dugc thé hién & bang 3.

Bang 3. Gia tri pH va ham lugng acid lactic sau 24 gi¢
1én men véi 5 loai nép

.. pH hon hgp San pham 1én men
Loai nép .
nguyénliéu | pH | Acid lactic (g/kg)

Sap thuong 6,68 4,50 11,4
Théi thudng | 6,62 4,43 12,38°
Thai thom 6,61 4,47 11,40
Hoa héo 6,60 4,55 10,80¢
Sap déo 6,61 4,34 12,90
CV (%) 6,35

LSDy 5 0,58

Ghi chii: Cdc s liéu trong bdng la gid tri trung binh
cuia 3 ldn lap lgi. Cdc s6 ¢6 chii theo sau giong nhau thi
khdc biét khong cé y nghia théng ké & miic 5% theo kiém
dinh LSD.

Két qua cho thdy ham lugng acid lactic sinh
ra 6 5 loai nép dugc tht nghiém co6 su khac biét
khong nhiéu (10,80 - 12,90 g/kg). Hau hét gao nép
chtia khoang 74,5% carbohydrate, 1,5% lipid, 8,6%
protein cung cac khoang chat va vitamin khac nén
da cung cdp dinh dudng bs sung cho mdi trudng
lén men (Nguyén Cong Khén va ctv., 2007). Tuy
nhién, trong 5 loai nguyén liéu dugc khao sat, Sap
déo va Thai thuong c6 ham lugng acid lactic sinh
ra cao nhat lan lugt la v6i 12,90 g/kg va 12,38 g/kg.
Nguyén nhéan c6 thé1a do 2 loai nay c6 ham lugng
amylopectin cao nén khi niu chin sé c6 d6 déo cao
hon, chinh diéu nay da tao diéu kién thuan lgi cling
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nhu cung cdp moi trudng yém khi cho su phat trién
cua vi khuén lactic. Tuy nhién, mbi loai gao nép sé
anh hudng dén cac chi tiéu cam quan khac nhau

nén viéc danh gia cam quan nem chua & cac loai
nép la chi tiéu quan trong d€ lya chon loai nép.

Bang 4. Gia tri cdm quan nem chua ndm bao ngu sau 24 gi¢ 1én men v6i 5 loai nép

. Chi tiéu cam quan san phadm s
Loainép . = PR Tong diém
Mau sac Mui Vi Cau trac

Hoa hao 4,28 3,40¢ 2,33¢ 3,67 12,65¢
Sap thuong 3,94* 3,89 3,220 4,22° 14,84°
Thai thuong 4,39* 3,56 2,78 4,00 13,844
Théi thom 4,28 4,11 2,78 3,67 14,18¢
Sap déo 4,50 4,56 4,22° 3,89 17,16
CV (%) 16,82 17,13 11,42 15,72 13,10
LSD, s 0,69 0,61 0,65 0,57 1,73

Ghi chii: Cdc s0 liéu trong bdng la gid tri trung binh ciia 3 ldn ldp lai. Trong cing mot cot, cdc s6 c6 chii theo sau
giong nhau thi khdc biét khong c6 y nghia thong ké 6 miic 5% theo ki€ém dinh LSD.

Két qua danh gia cam quan cua 15 thanh vién
dugc trinh bay & bang 4 cho thdy, vé mau sic, ca
5 loai gao nép sau 24 gio 1én men déu git dugc
mau dic trung ctia ndm va nép, véi miic diém cao
(3,94 - 4,50/5 diém). V& mui, khong c6 mui la véi
s6 diém khoang 3,40 - 4,56/5 diém, trong d6 Sap
déo c6 diém s6 cao nhit 4,56/5 diém do kha ning
1én men cua vi khuén lactic v6i loai nép nay cao
hon nén c6 mui thom déc trung ctia san phdm nem
chua. V€ mit cu tric, diém danh gia cdm quan dat
3,67 - 4,22/5 diém v6i do két dinh cao ctia nép va do
dai cia ndm. V€ vi cta san phdm, di€ém cam quan
dat 2,33 - 4,22/5 diém, nép Sap déo c6 s6 diém cao

nhit 4,22/5 diém. Sau 24 gid 1én men, diém cam
quan cta nép Sap déo dat cao nhat (17,16/20 diém
va c6 khac biét y nghia vé mat thong ké so véi 4 loai
nép con lai. Do do, nép Sép déo dugc lya chon dé
sti dung trong thi nghiém ti€p theo.

3.4. Anh hudng cua ty 1¢ ndm, nép va nong do
mudi dén cam quan nem chua

Ti1é ndm, nép va mudi thich hgp co vai tro quan
trong trong viéc diéu vi va cdm quan ctia san pham.
Gia tri pH va ham lugng acid lactic sinh ra khi thay
doi ty 16 ndm, nép va nong d6 mudi sau khilén men
24 gid dugc thé hién & bang 5.

Bang 5. Gia tri pH va ham lugng acid lactic sau khilén men theo sy thay déi ty 1é nim, nép
va nong d¢ muoi

Thanh phéin nguyén liéu pH hén hgp nguyén San phidm 1én men
Ty 1é ndm va nép Ty 1é mudi (% w/w) li¢u pH Acid lactic (g/kg)
40 : 60 1 6,26 4,17 13,43*
40 : 60 2 6,25 4,20 11,40°
40:60 3 6,16 4,20 8,48°
50:50 1 6,24 4,27 10,50¢
50:50 2 6,18 4,24 9,38¢
50:50 3 6,34 4,25 8,40°
60 :40 1 6,31 4,26 10,73
60 :40 2 6,44 4,25 9,454
60 :40 3 6,47 4,29 9,08%
CV (%) 13,82
LSD, . 0,79

Ghi chii: Cdc s0 liéu trong bdng la gid tri trung binh ctia 3 ldn ldp lai. Cdc s6 co chit theo sau giong nhau thi khdc
bigt khong cd y nghia thong ké & miic 5% theo ki€m dinh Duncan.
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Két qua ti bang 5 cho thay, sau 24 gi6 1én men
ty 1é ndm va nép 1a 40 : 60 v6i 1% ty 1¢ mudi cod
ham lugng acid lactic cao nhét (13,43 g/kg). Mudi
la thanh phin quan trong trong 1én men lactic.
Nong do mudi thidp thudng dan dén nhing hu
hong trong qua trinh 1én men, noéng d6 cao sé tic
ché vi khudn lactic lam kéo dai thoi gian 1én men
hoic khong thé 1én men dugc. Két qua nay tuong
tu v6i cong bo ctia Van Qudoc Thanh Thay va cong
tac vién (2006) trong nghién ctiu vé anh hudng cta
noéng dé muoi va nhiét do 1én men dén chat lugng
ct hanh tim mudi chua.

Bang 6 thé€ hién diém cam quan ctia cdc nghiém
thiic ¢ ty 1¢ ndm, nép va ham lugng mudi khac
nhau cua 15 thanh vién. V& mau sic, diém cam

quan dat tii 3,94 - 4,39/5 diém, cdc mau déu c6 mau
ddc trung clia ndm va nép. Cam quan vé€ vi c6 su
khéc biét gitia cac ndong do mudi trong cung mot
nhiét d¢ Ién men, & nong dé muoi 1% va ty 1é nam
va nép 1a 40 : 60, dat 4,33 diém, cao nhit trong cac
nghiém thtc, vi c6 vi chua va mdn viia phai ddc
trung cta san phdm 1én men. V& mui, c6 mui thom
dic trung ctia nem chua (3,67 - 4,11/5 diém). O ty
16 40 ndm : 60 nép, ciu truc ctia san phidm c6 do két
dinh va d¢ gion cao, t6t hon so véi cac ty 1é con lai.
O néng d6 mudi 1% véi ty 1é ndm va nép 40 : 60 thi
san phdm dugc danh gia cdm quan cao nhat (dat
16,77/20 diém) va ham lugng acid lactic dat 13,43
g/kg, gia tri pH la 4,17 cho thdy phu hgp nhat cho
qua trinh 1én men nem chua ndm bao ngu.

Bang 6. Gid tri cdm quan nem chua ndm bao ngu sau 24 gi¢ 1én men v6i su thay d6i ty 1é ndm, nép
va néng d6 mudi

Thanh phén nguyén liéu Chi tiéu cam quan , ,

. " ’ . . Tong diém
Nam va nép Ty 1é mudi (% w/w) Mau sdac Miii Vi Cau triic

40: 60 1% 3,94° 4,11° 4,33 4,22 16,77
40: 60 2% 4,5 4,0° 3,22° 3,89 14,99
40:60 3% 4,28 3,89° 2,67 4,00 14,018
50:50 1% 4,39° 4,00° 3,33 3,89 15,10
50:50 2% 4,39 4,11° 3,44 3,89 15,40
50 : 50 3% 4,28 4,11° 2,67 3,67 14,01
60 : 40 1% 4,39 4,11° 3,33 3,67 15,064
60 : 40 2% 4,17 3,67° 3,11° 3,56 14,00"
60 : 40 3% 4,39 3,67 2,33 3,67 13,03
CV (%) 17,20 11,09 12,50 9,42 13,86
LSDy 5 0,72 0,77 0,71 0,65 1,07

Ghi chi: Cdc s6 liéu trong bang la gid tri trung binh ciia 3 ldn ldp lai. Trong ciing mot cét, cdc s6 c6 chii theo sau
giong nhau thi khdc biét khong c6 y nghia thong ké 6 miic 5% theo kiém dinh Duncan.

IV.KET LUAN

Nghién ctiu da tuyén chon dugc chung vi khuén
lactic L39 c¢6 kha nang 1én men t6t ndm bao ngu
trong s6 10 chiing vi khuén tht nghiém. Nhiét do
thich hgp cho qua trinh 1én men la 37°C véi nguon
giong khoi dau dat 107 t€ bao/g. St dung nép Sap
déo véi ty 1é ndm va nép Sap déo 1a 40 : 60, nong
dd mudi 1% w/w da tao diéu kién thuan lgi d€ 1én
men nem chua ndm bao ngu. San phdm cé ham
lugng acid lactic dat 13,43 g/kg va dat cac tiéu chi
cdm quan cua san phdm 1én men vé6i diém s6 dat
16,77/20 diém. D€ tiép tuc hoan thién san phdm
can nghién ctiu d€ tang gia tri cdm quan san phdm

cting nhu nghién ctiu diéu kién bao quan nem chua
ndm bao ngu.
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Study on the fermentation conditions of abalone mushrooms (Pleurotus ostreatus)
using lactic acid bacteria
Huynh Xuan Phong, Le Thi Minh Thu, Ly Thi Thuy Duyen,
Luu Minh Chau, Bui Hoang Dang Long, Nguyen Ngoc Thanh
Abstract

In Vietnam, nem chua is a nutritious and popular food produced by lactic acid fermentation. This study aimed to
select lactic bacteria strains capable of fermenting abalone mushrooms (Pleurotus ostreatus), investigating effects of
incubation temperature factors (26 - 28°C, 29 - 35°C, 37°C), bacterial densities (10°, 10°, 107 cells/g), types of sticky
rice (Thai sticky rice, Thai fragrant sticky rice, Sap flexible sticky rice, Sap sticky rice, Hoa Hao sticky rice), salt
concentration (1%, 2%, 3% w/w), and the ratio of mushroom and glutinous rice (40 : 60, 50 : 50, 60 : 40 w/w) on
abalone mushroom fermentation. The results showed that strain L39 had the highest lactic acid production capacity
(22.43 g/kg) on tested medium after 2 days of fermentation. The suitable fermentation conditions were at 37°C and
strain density was 107 cells/g. Sap glutinous rice was used with abalone mushrooms at the ratio of 40 : 60 and 1% w/w
of salt concentration. The final fermented abalone mushroom had a lactic acid content of 13.43 g/kg, pH achieved at
4.17 and a total sensory evaluation score of 16.77 according to TCVN 3215-79.

Keywords: Nem chua, lactic acid bacteria, fermentation, abalone mushroom (Pleurotus ostreatus)
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HIEU QUA AP DUNG CONG NGHE SAN XUAT CAY GIONG CA CHUA
QUY MO CONG NGHIEP TAI HAI DUONG
Nguyén Thi Thanh Ha", Nguyén Dinh Thiéu’,
Phan Thi Thanh', Nguyén Thi Sen’, Bui Quang Pang?,
Hyun Jong Nae’, Hong Seung Gil*
TOM TAT
Vé6i muc tiéu cai thién chit lugng cay gidng phuc vu cho san xudt rau mau hang hda tai céc tinh dong bang
song Hong, ndm 2019 - 2020, Vién Cay luong thuc va Cay thuc phdm di nghién ctiu hoan thién quy trinh san
xudt ciy giong ca chua theo quy mo cong nghiép va tht nghiém mo hinh sén xuét ca chua hang héa trén 02
giong ca chua Savior va Hoang Anh 1. Két qua cho thdy, ciy gidng dugc san xuit theo quy moé cong nghiép
v6i hon hop gia thé (30% dit phu sa + 60% x0 diia + 10% trdu hun, st dung dung dich phan bén NPK 13 : 13
: 13 - TE, néng do 0,5%) cho ty 1¢ cay xudt vuon cao nhat dat 96,9 - 97,2% ddi véi giong ca chua Hoang Anh 1
va 95,4 - 96,2% giong Savior, dam bao chét lugng; gia thanh cay giong ré hon so véi san xudt cay giong truyén
thong tu 120 - 133 dong/cay giong. Hiéu qua mo hinh ca chua st dung ciy giong dugc san xuét theo quy mo
cong nghiép cho thu nhép tli 203,76 - 242,64 triéu dong/ha cao hon so v6i mo hinh ap dung san xudt ciy giong

truyén théng ti 33 - 45%.

T khoa: Cay gidng ca chua, san xudt quy mo céng nghiép, hiéu qua kinh té

I. DAT VAN BE

Céy ca chua (Lycopersicon esculentum Mill.) la
cay rau an qua dugc trong, tiéu thu tai hau hét cac
nudc trén thé gidi (Ta Thu Cuc, 2005). San lugng
ca chua san xuat lién tyc ting trong nhiing ndim
gan déy. Theo s6 liéu ctia T6 chiic Nong luong Lién
hiép quéc (FAO, 2020), dién tich ca chua san xudt
nam 2019 trén toan thé gisi dat 5.030,545 nghin ha.
Toc do gia ting vé dién tich san xudt chdm, trong
6 nam luén duy tri trong khoang trén 4,7 triéu ha
(2013 - 2019). San lugng ca chua tang 13,68% tu
159,02 triéu tdn (2013) Ién 180,77 triéu tan (2019).
Mtic gia tang v€ san lugng la do su gia ting manh
vé ndng sudt va sy gia tang vé dién tich. V6i san
luong trén, binh quén tiéu thu ca chua tinh theo
dau nguoi khoang trén 23 kg qua/ngudi/nam. Diéu
d6 khéng dinh, cdy ca chuala cdy trong quan trong
trong nén nong nghiép ctia nhiéu nudc trén thé
gi6i (FAO, 2020). O Viét Nam, dién tich san xudt ca
chua ca nudc trong nhiing nim gin day dao dong
khoang tii 23 - 25 nghin ha, giam 6,9% so v6i nam
2015 (25,48 nghin ha) (PK.L (NASATI), 2021).
Trong do, céc tinh thudc khu vuc phia Bac va khu
vic Lam Pong dién tich san xuit khoang trén
19.418 ha, chiém 81,6% tong dién tich san xuét ca

chua ca nudc. Trong thoi gian qua, nhd viéc chuyén
giao cac tién bo ky thuat: giong mdéi va cong nghé
canh tdc tién tién goép phan gia tang vé nang sudt,
san lugng va chat lugng ca chua cta Viét Nam.

Trong san xudt rau mau, dic biét 1a san xuat ca
chua, cay giong t6t dong vai tro quyét dinh dén ning
sudt, chat lugng va hiéu qua san xudt. Cay gidng ca
chua dugc san xudt theo quy mo céng nghiép ap
dung may gieo hat tu dong trén khay bau, st dung
gia thé phu hgp, két hgp cong nghé dinh dudng bd
sung va dugc san xudt trong nha mang, nha luéi cé
mai che... c6 d6 dong déu cao, cay khoe manh, ty
1é cay xudt vuon cao dat trén 95%, chtt dong nguon
cay giong cho cac thoi vu trong, tranh dugc thoi
tiét bat thudn, tiét kiém hat giong, han ché sdu bénh
hai, giam dugc gia thanh ciy giong, mang lai thu
nhép cao cho nguoi san xuit.

Véi muc tiéu cung cdp cdy giong tot, dam bao
chat lugng phuc vu cho san xudt rau mau hang
héa tai cac tinh Pong bang song Hong, nim 2019
- 2020, Vién Cay luong thuc va Céay thuc phdm da
nghién ctiu hoan thién quy trinh san xudt cay giong
ca chua theo quy mo cong nghiép va danh gia hiéu
qua ctia m6 hinh dp dung cong nghé san xuat cay
giong vao san xudt ca chua hang hda tai Hai Duong.

! Vién Cay luong thyc va Cay thuc pham

2Vién Khoa hoc Nong nghiép Viét Nam

3 Trung tam KOPIA Viét Nam

4Téng cuc Phat trién Nong thon Han Quédc (RDA)
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