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TOMTAT:

Cong nghé san xuit xanh trong linh vuc thuc phaim dang dudc quan tAim phat trién nhim

g6p phan bdo vé moi trudng. Bot ngot dd duge phat minh va sdn xuit bing phuong phép trich

ly hon 100 nim truSc tai Nhat Ban, tao vi umami gidp mén dn ngon hon. Quy trinh sn xut

trong nhiéu thap ky qua da 4p dung ti€n bo khoa hoc ky thuat va c6 cai ti€n dang ké nhim han

ch& t6i da tic dong d€n moi trudng, phét tri€én bén vitng cling mdi trudng. Phuong phap sin

xuét bot ngot dau tién - trich ly tir tio be dén nay di dugc thay thé hoan toan biing phuong phip

1én men tr nguyén liéu ndng nghiép sdn c¢6 (mia, sin, ngod, ct cdi dudng,..). Bén canh do6, sdn

phim phu dugdc hinh thanh tir quy trinh sdn xuAt bdt ngot gép phin vio viéc phat trién nong

nghiép bén vitng va han ché phat thdi; dic biét1a viéc cung cAp nhiét lugng cho 16 hoi sinh hoc,

g6p phan han ché& bi€n ddi khi hau.

T khéa: bt ngot, phét tri€n bén vitng, sdn xuat xanh, umami.

1. Dit van dé

Phat trién sdn xudt bén virng, gép phan bdo vé
moi trudng ngay nay trd thanh y&u td phat trién
song con clia nhiéu nha sdn xuit trong va ngodi
nudc. Trong d6, cdc doanh nghiép tip trung diu tu
va ung dung cong nghé xanh - cong nghé¢ dudgc coi
la than thi€n v6i moi trudng dya trén quy trinh sdn
xuét hoic chudi cung tng ctia sdn phim thong qua
cdi ti€n cdng nghé sdn xuit, ting cudng cdc sdng
ki€n nhim t8i vu héa ngudn nguyén liéu, tin dung
t6i da cdc ngudn cd chat, tir d6 ¢ thé gidm thi€u
chat thdi ra ngodi mdi trudng. Mot trong cdc hoat
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dong ting dung cong nghé xanh dé 1a 4p dung chu
trinh sinh hoc khép kin trong sdn xuat gia vi bot
ngot (mi chinh).

2. Gia vi b§t ngot

Bot ngot dugc phdt minh vao nam 1908 bdi Gs.
KiKunae Ikeda - Pai hoc Hoang gia Tokyo va
dugc xuat hién 1an diu tién trén thi trudng vao
nam 1909 tai Nhat Ban. B6t ngot c6 tén goi khoa
hoc Ia mononatri glutamate (MSG), gitp mang lai
vi umami (hay con goi la vi ngon - vi ngot thit) cho
mén in. Bén canh dé, véi dic tinh lan téa khip bé
miit ludi, hau vi kéo dai va kha ning lam ting ti€t
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nudc bot, vi umami con gitp hai hoa cdc vi khéc,
lam ting vi ngon tong thé cho mén dn va cdm gidc
thda man sau khi thudng thdc. Vi umami ciing
chinh 12 mdt trong nim vi ¢ bdn, bén canh vi
chua, ngot, miin, va ding.

Bot ngot dugc tao bdi 2 thanh phan 1a natri va
axit glutamic, trong d6 glutamic 1a mot axit amin
c6 mit & hau hét cdc sinh vat trong tu nhién. Pic
biét, axit glutamic va glutamate c6 mat phong pha
trong hau hét céc loai thuc phim con ngudi in
hang ngay nhu céc loai rau ¢ qua (ca chua, miang
tdy, tdo be,..), cdc loai thit, cd, hai sdn, cdc san
phim 1én men nhu nuéc tuong, nudc mim, sira
chua, ph6 mai,... Axit glutamic va glutamate cling
ddi dao trong sita me va sita clia cdc loai dong vt
¢6 vi (Ninomiya, 1998). Glutamate tir bdt ngot va
glutamate tir cdc thuc phdm ty nhién khong khdc
biét vé mit héa hoc, co thé chiing ta chuyén héa
cdc ngudn glutamate nay theo ciing mdt c4ch thitc
(FDA, 2012).

Hon mot thé ky qua, bdt ngot da trd thanh gia
vi dugc st dung ph6 bi€n va quen thudc trén hon
100 qudc gia va viing linh thd trén thé gidi, k€ ci
trong ch& bi€n mén in hang ngdy & quy mod gia
dinh hay trong cdc loai gia vi, nuc x6t, thyc phdm
déng hop, thuc pham ché bién sin,... § quy md
cong nghiép.

Bot ngot da dudc céc t6 chifc uy tin vé y t& va
stc khde trén th€ gidi nhu ny ban cdc Chuyén gia
vé& Phu gia Thyc phim thudc T chitc Luong thuc
va Nong nghiép ctia Lién Hiép Qudc (FAO) va TS
chitc Y t&€ Thé gii (WHO); Uy ban Khoa hoc vé
Thuc phim ctia Coéng ddng chung chiu Au
(EC/SCF); Co quan Quan 1y Thudc va Thuc phaAm
Hoa Ky; Bo Y t&, Lao dong, Phic 1gi Nhat Ban
déu c6 ddnh gid 13 gia vi an toan, dudc phép st
dung trong ch& bi€n thyc phadm vdi liéu dung
“khdng quy dinh vé liéu dung” (ADI not
specified) (JECFA, 1988; SCF 1991; FDA 2019;
JMHLW, 2021). Tai Viét Nam, bot ngot dugc Bo
Y t&€ x&p vao danh muc cdc chat phu gia dugc
phép st dung (B Y t&, 2019). Pay déu la cdc két
luAn méi nha't clia cdc t8 chiic vé y t& va stic khde
trén thé gi6i cho dé€n thdi diém hién tai.

3. Cong nghé san xuat bot ngot huéng dén
méi truong bén vitng

Ban dau, glutamate dugc GS. Ikeda tach ra tir
tdo be kombu bing phudng phap trich ly. Sau dé,
bdt ngot dugc sdn xuat trén quy md cong nghiép
vao nim 1909 bing phuong phdp thdy phan
protein c6 trong ddu tuong va lda mi. Phuong phap
trich ly nay dugc st dung tf nim 1909 dé€n nhiing
nim 1960. Giai doan ti€p theo (nim 1950 - 1970),
glutamate dudc sdn xuit theo phuong phdp tong
hgp héa hoc tir acrylonitrile. Hai phuong phdp nay
tuy c6 uu diém dé ki€m sodt, d& 4p dung, véi
phuong phép tdng hdp héa hoc con tin dung dudgc
ngudn acrylonitrile gid thanh thdp tir cdng nghiép
sgi polyacrylic nhung nhin chung van ton tai cdc
nhugc di€m vé gid thanh sdn phdm cudi, st dung
nhiéu héa chat, doi hdi thi€t bi chiu in mon, thdi
gian sdn xuat dai, hiéu suat thAp, moi trudng san
xudt doc hai va c6 nhiéu tic dong quan ngai dé€n
moi trudng. Tu nhitng ndm 1950, song song vdi 2
phuong phép trén, phuong phdp sdn xuit bot ngot
thit 3 da bat dau xud't hién, d6 1a phuong phdp 1én
men tlf vi sinh vt (Chiaki Sano, 2009). Uu di€m
cta phuong phdp 1én men 1a hiéu suat cao, chi phi
sdn xuat ré, sdn xuit an toan, thian thién véi modi
trudng, cho nén tr nhitng nim 1970 dén nay, 1én
men la phuong phdp san xuit bot ngot duy nhat tai
Viét Nam ciing nhu trén th€ giéi (Nguyén Thi
Hién, 2011). Phuong phdp 1én men sin xuit bot
ngot tuong tu nhu 1én men sdn xuit cdc san phdm
thy'c phdm sita chua, pho mai, gidm, nudc tuong,...

Phuong phdp 1én men sdn xuit bot ngot nay c6
ngudn goe tir Nhat Bdn tir nim 1956 khi Kinoshita
S., Udaka S., va Shimamoto M. s dung
Micrococcus glutamicus sdn xuadt glutamate tit
mdi trudng c6 chia glucose va ammoniac (Chiaki
Sano, 2009). Tir d6 vé sau, bot ngot da dudc san
Xuit tir cdc ngudn nguyén liéu ty nhién gidu
dudng hodc tinh bdt nhu mia, sin, co, ci cdi
dudng, ngo.,...

Ngay nay, nhiéu loai vi sinh vat khdc dang
dudc st dung trong 1én men san xuat bdt ngot nhur
Corynebacterium  glutamicum, Brevibacterium
divaricatum, Brevibacterium lactofermentum,... 8
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diéu kién 1én men t6i uu va cdc chling da dugc cdi
ti€n d€ 1am ting ning sudt tao axit glutamic, tir d6
ning cao ning sudt sin xuat ra bot ngot.

3.1. Chu trinh sinh hoc khép kin trong sdn
xudt bot ngot tao ra san phdm dong hanh, gitip
phdt trién nong nghiép bén viing

Vi phuong phdp trich ly glutamate tir tdo bién,
dé€ san xuat dugc 30g bot ngot can st dung tdi
12kg tdo be kombu. V4i sén lugng bdt ngot la
500.000 tAn/nim (nim 2009), thi lugng tdo be cin
stt dung 12 25 triéu tan, tuong duong véi lugng tdo
be dudc sinh ra trong 833 ndm (Ngd Pai Nghiép,
2019). Do vay, viéc st dung phuong phap 1én men
tif cdc ngudn nguyén liéu ddi dio nhu mia, sin
(khoai mi) va cdc ngudn nguyén liéu giau dudng,
giau tinh bt phd bi€n khic ciing chinh 13 mot
hinh thitc bo ton ngudn thuc pham.

Khong dirng lai tai d6, cdc nha sdn xuat bot
ngot hang diu con chi trong khdng ngirng trong
viéc nghién ctiu va dp dung cdc cong nghé 1é€n
men tién ti€n, hién dai va cdc sdng ki€n cdi tién
dé vira ddm b o hiéu sudt san xuat, vira déng gép
mot cdch cé ¥ nghia vao viéc bdo vé moi trudng
va st phét trién bén vitng toan cau.

Sau qué trinh 1&€n men tach axit glutamic, dung
dich nu6c cdi con chita nhiéu dudng chat bao gbm
cdc axit amin, vitamin, khodng chi't, x4c vi sinh

vat sé ti€p tuc dudc xit Ii d€ tao ra phan bén sinh
hoc hodc phdn bén hitu co sinh hoc. Tuy theo
chiing vi sinh vat va thong so ki thuat cu thé clia
qud trinh Ién men, ti 1& cdc thanh phan dinh dudng
con lai nay sé& khdc nhau, tuy nhién diy vin la
ngudn dinh dudng dbi dio cho ciy trong. Sin
phdm phan bén sinh hoc hoic phian bén hitu co
sinh hoc nay s& dugc dem trg lai st dung tai cdc
canh dong mia, cinh dong sin va cdnh dong hoa
mau, luong thyc khdc dé€ tao thanh mot vong tron
sinh hoc khép kin, gidp tdn dung hét cdc nguyén
liu trong qué trinh sdn xuét cho nén khong giy
phdt th3i ra moi trudng, cy trong dugc bdi thu,
ddm bdo ngudn thyc phdm, ting thu nhap cho ba
con nong dan va giif gin chi't lugng di't trong mau
md&. (Hinh 1)

Pé€ sidn xuat phan bén sinh hoc, phin nuéc cdi
s& dugc trung hoa bing NH;, sau d6 dugc bd sung
thém khodng vi lugng véi ti 1€ tuy theo cong thic
clia tirng nha sdn xuidt. Pa phin cdc sin phim
phan bén sinh hoc nay c6 chita tir 23% - 25% chat
hitu co; 4% - 5% dam; 0,13% - 0,15% lan va
0,80% - 0,88% kali tdng s6 dugc sinh ra tir qua qua
trinh 1én men dudng. Ngoai ra, mot s6 loai phan
bén con chita ham lugng dang k€ axit humic va
fulvic - 1a nhitng axit dudc sinh ra tit qua trinh
phan gidi xdc vi sinh vat va dic biét tdt cho cay

Hinh 1: Chu trinh sinh hoc khép kin trong san xudit bét ngot
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trong, cling khodng 18 axit amin khdc nhau va mot
Iugng dudng du trong qud trinh 1€n men, nén khi
bén vao dit sé trd thanh ngudn dinh dudng t6t cho
ciy trong. Bén canh d6, cdc nha sdn xuit ciing
can tuan thii quy dinh hién hanh vé du lugng cic
kim loai ning trong ch& pha&m phin bén sinh hoc
va phan bén hitu co sinh hoc.

Tuy theo tirng loai phan bén sinh hoc hoidc
phan bén hitu co sinh hoc ma nha sdn xudt sé&
khuyén cdo céch thic sit dung don 1é hodc phoi
hdp véi cdc loai phan bén khdc theo ti 1€ phu hgp
dé dat hiéu qua cao. Vi du, theo mot nghién citu
clia Vién Khoa hoc K§ thuat Nong nghiép mién
Nam véi ché€ pham phan bén sinh hoc duge xi 11 tir
dich nuéc cdi sau 1én men sdn xuat bot ngot trén
mdt s6 loai ciy trong bao gdm: lia, ddu phong,
dau nanh, bong vai, mia dudng, khoai lang, chdom
chom va xoai giai doan 1993 - 1995. K&t qué thit
nghiém cho thdy, phan bén sinh hoc nay hoan
toan c6 thé st dung d€ bén phdi hdp vdi phan
khodng, theo ding k§ thuit sé ting ning suat cho
cdy. Mitc do bon phoi hgp khodng 30% - 50%, tuy
loai cay va loai dat.

Véi nhiéu vu di€m vugt trdi nhu nAng cao chat
lugng ndng sdn, ting sin lugng, ting sic dé
khdng, chong lai siu bénh, bdo ton va cdi tao mdi
trudng dat, an toan, linh hoat trong cach st dung,
gid thanh phdi ching. Hién nay, phdn bén sinh
hoc va phan bén hitu ¢o sinh hoc nay da dugc s
dung phd bi€n rong rdi tai khu vuc déng bing
song Ctru Long.

Biéing viéc dp dung quy trinh sdn xui't bot ngot
theo “Chu trinh sinh hoc khép kin” tir viéc st dung
cdc nguyén liéu c6 ngudn gdc ndng nghiép, cic
thanh phin con lai clia qué trinh 1én men ti€p tuc
dugc xt 1 thanh cdc sin phaAm phan bén sinh hoc
va phan bén hitu cd sinh hoc, cung cip dinh dudng
trd lai cho dat, hd tr¢ nhitng vu muia boi thu va bén
vitng. Phuong phdp sidn xuit bén vitng nay ciing
da dugc tién phong bdi cdc doanh nghiép sidn xuit
bdt ngot ciia Nhat Ban va hién nay dang dugc dp
dung thanh cong tai cic doanh nghi€p Nhat Ban &
nhiéu nudc trén th€ giéi nhu My, Phdp, Braxin,
Trung Qudc, Th4i Lan, Indonesia, Malaysia,

Philippin,... Tai Braxin, ttt hon 10 ndm trudc da
xudt hién phong trao st dung phan bén sinh hoc -
ddng sdn pham trong qud trinh sin xuit bot ngot
tai cdc don dién d€ thay th€ hoan toan cho phin
bén héa hoc, huéng t6i quan 1i bén virng. Tai Nhat
Bin, du 4n bdn sdn phim v6i nhin Kyushu
Rikisaku Vegetables va Kyushu Rikisaku Fruits -
nhitng sin phaim ndéng sin dudc tao ra véi phan
bén sinh hoc nay da dudc trao gidi trong Gidi
thudng Phdt tri€én bén vitng (Sustainable
Development Goals - SDG) thudng nién 1an thi 3
bdi Phé Chéanh van phong N6i cac Nhat Ban vao
thang 12 nim 2019. Tai Viét Nam, cdc sdn pham
phan bén sinh hoc ndy bit dau dugc st dung tir
ndim 2007.

3.2. Ung dung cong nghé giiip han ché bién
doi khi hdu trong sdn xudt

Gidm khi CO, trong sidn xuit - khi thdi gy
hiéu tng nha kinh, tic dong dang ké dén bi€n ddi
khi hau toan ciu 12 mdt trong nhitng muc tiéu
quan trong nhim huéng d&€n sin xudt bén vitng.
Qud trinh sdn xuat sin phaAm thyc phdm néi chung
cAn st dung nhiét lugng nhat dinh d€ cung cip
nhiét cho thi€t bi. Cong nghé hoi dot truyén thong
st dung dau diesel hay nhién liéu héa thach cung
cAp nhiét cho qu4 trinh sdn xudt di tao ra lugng
khi thdi CO, ddng ké ra ngoai moi trudng.

Trong cong nghé sdn xudt bot ngot, mot s6 nha
sdn xudt da dua vao van hanh 10 hdi sinh hoc,
cung cAp nhiét cho hé thong sdn xuit thay cho 10
hoi ddt truyén thong. Lo hdi sinh hoc st dung
nguyén liéu phu phim ndng nghiép 1a triu ép,
rom (tao ra tif ra rom, vo trau,..) da gidp gidm gin
50% lugng khi thdi CO,, gép phan bdo vé moi
trudng. ST dung 10 hoi sinh hoc dat dugc 2 muc
tiéu kép: tdi st dung rdc thdi rin tit phu pham
ndng nghiép (cui triu) va gidm dugc khodng 50%
lugng CO, - khi thdi tic dong ding ké d&n bi€n
ddi nhiét do toan ciu trong tuong lai (Chu trinh
sinh hoc khép kin 2 - Hinh 1).

Nhu viy, thong qua cdc cdi ti€n vé cong
nghé sdn xudt va cdc gidi phdp tdi uu héa bdo vé
moi trudng trong san xuit, cdc nha sdn xuat bot
ngot hiang ddu da phat huy cic vu di€m ciia cong
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nghé sdn xudt huéng d€n modi trudng bén virng,
bao gém:

- Phuong phdp 1én men sdn xuit bot ngot tan
dung dudc nguyén liéu tir ndng nghiép ddi dao
s&n c6, giau dudng va tinh bot thay thé phuong
phép trich ly tir to bi€n gép phan hd trg bdo vé
ngudn thuc pham.

- Ap dung chu trinh sinh hoc khép kin, tao dong
san phdm phan bén sinh hoc va phian bén hitu cd
sinh hoc gitdp tin dung hét ngudn nguyén lidu
trong sdn xuat, han ch& phat thdi trong qud trinh
sén xuat.

- Phan bon sinh hoc va phan bén hitu cd sinh
hoc gidp ting ning suit cdy trong, tr d6 tao
ngudn nguyén liéu dn dinh cho sdn xuat bot ngot
néi riéng va ting ning suit, phét trién ngudn thuc
phdm néi chung.

- Phan bén sinh hoc va phan bén hitu cd sinh
hoc khong gdy &nh hudng tiu cuc dén sic khde
con ngudi va cdy trong, khong gay 6 nhiém moi
trudng sinh théi, ¢6 tdc dung cin bing hé sinh
thdi, khong lam thodi héa diat ma con gép phan
ting do phi nhiéu clia dat.

TAILIEU THAM KHAO:

- Trong qud trinh sdn xuat bot ngot, nhitng cai
ti€n lién tuc nhu 4p dung cong nghé 10 hdi sinh
hoc hién dai v6i ngudn nhién liéu cti triu ép thay
thé€ nhién liéu d6t truyén thdng nhu diu diesel,
gas,... tif d6 déng gép dang ké vao viéc han ch&
lang phi chi't thai rin trong ndng nghiép (v4 triu)
va dic biét gidm thi€u lugng khi CO, ra ngoai moi
trudng, gidm tdc dong hiéu tng nha kinh.

4.Kétluan

Cong nghé sidn xuit bot ngot di dugc phat
minh va sdn xudt hon 100 nim trudc tai Nhat Ban,
tao vi umami gitip mén dn ngon hon. Viéc dp dung
ti€n bd khoa hoc ky thuit trong sdn xuit bdt ngot
nhim han ch€ t8i da tic dong d&€n moi trudng,
phét trién bén vitng cling mdi trudng. San xua't bot
ngot theo chu trinh sinh hoc khép kin tir viéc s&
dung cdc nguyén liéu c6 ngudn goc nong nghiép,
cdc thanh phin con lai cda qud trinh 1én men tiép
tuc dugc xt 1y thanh cdc sdn phaAm phan bén sinh
hoc va phan bén hitu cd sinh hoc, cung cAp dinh
dudng trd lai cho dat, hd trd nhitng vu mua bdi thu
va bén vitng m

1. Ninomiya K. (1998). Natural occurrence. Food Reviews International, 14(2-3), 177-211
2.FDA. (2012). Questions and Answers on Monosodium glutamate (MSG).

3. JECFA. (1987). L - Glutamic acid and its ammonium, calcium, monosodium and potassium salts. Toxicological
evaluation of certain food additives - Joint FAO/WHO Expert Panel on Food Additives. Cambridge. Cambridge
University Press, 97-161

4. Communities Commission of the European. (1991). 25th series of food additives of various technological
functions. Report of the Scientific Committee for Food, p.16

5. US Food and Drug Administration. (2019). Food Additivies Status List.
6. Japanese Ministry of Health, Labour and Welfare. (2021). List of Designated Additives.

7.Bd Y t&, (2019). Thong tu s6 24/2019/TT-BYT ngay 30/8/2019 Quy dinh vé qudn 1y va sit dung phu gia thuc phdm.
p-27

8. Nguyé&n Thi Hién, (2011). Céng nghé sdn xudt axit amin va iing dung. NXB Gido duc: 235 trang.
9. Chiaki Sano. (2009). History of glutamate production. American Journal of Clinical Nutrition, 90(3), 728S-732S.
10. Ngd bai Nghiép, (2019). K3 thudt sinh hoa va cdc iing dung. NXB Gido duc Viét Nam: 368 trang.

278 $6 3 - Thdng 2/2022



HOA HOC - CONG NGHE THUC PHAM

Ngay nhan bai: 13/11/2021
Ngay phan bién danh gia va sia chira: 13/12/2021
Ngay chap nhan diing bai: 23/12/2021

Thoéng tin tdc gia:

1.PGS.TS.TRAN THANH TRUC*
Truong Pai hoc Can Tho

2.TS. TRAN BACHLONG
Truong Pai hoc Can Tho

THE GREEN MONOSODIUM GLUTAMATE
PRODUCTION PROCESS

® Assoc.Prof.Ph.D TRAN THANH TRUC!
® Ph.D TRAN BACH LONG!
ICan Tho University

ABSTRACT:

Green production technology in the food sector is being developed in order to protect the
environment. Monosodium glutamate (MSG) was invented and produced by extraction method
more than 100 years ago in Japan. It creates an umami taste that makes food more delicious.
The MSG production process over the past decades has applied scientific and technical
advances and has made significant improvements in order to minimize the environmental
impact and develop sustainably with the environment. The first method of MSG from kelp is
completely replaced by the method of MSG fermentation from available agricultural materials
such as cane, cassava, corn, sugar beet, ettc. Besides, by-products from this MSG production
process contribute to sustainable agricultural development and emission reduction, especially
the heat supply for biological boilers, contributing to limiting climate change.

Keywords: monosodium glutamate, develop sustainably, green production, umami.
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