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Tom tat:

Acid Kojic (5-hydroxy-2-hydroxymethyl-4-pyrone) la chdt chuyén héa thir cdap dwoc tao ra béi nam
Aspergillus, ddc biét la Aspergillus oryzae, thong qua qud trinh lén men hiéu khi carbohydrate. Bai viét
phan tich cac ddc tinh héa Iy, co ché sinh tong hop, phirong phdp san xudt va g dung bao qudn thuc
pham ciia hop chdt nay. Lén men chim la phwong phéap céng nghiép chii dao véi nang sudt dat 110 g/L,
trong khi 1én men rdn la gidi phdp bén viing tdn dung phé phu pham néng nghiép. Acid Kojic irc ché hiéu
qua enzyme Polyphenol Oxidase (PPO) théng qua co ché tao phitc véi Cu®, ngdn chdn hién twong héa
ndu ¢ rau qud twoi va sdc t6 den ¢ thity hai san. Hoat tinh chéng oxy héa va khdang khudn b6 sung cang
ciing cé tiém nang nhw mét chdt bao quan sinh hoc da chire ndang. Nghién ciru tiép theo can tdp trung toi
wu héa san xudt quy mé 16n va hoan thién khung phdp 1y iing dung trong thwc phéam.

Tir khéa: acid Kojic, Aspergillus oryzae, 1én men, trc ché PPO, héa ndu enzyme, bdo quan sau thu hoach.

An overview of the production and potential applications of kojic acid in food
technology and postharvest preservation

Abstract:

Kojic acid (5-hydroxy-2-hydroxymethyl-4-pyrone) is a secondary metabolite produced by fungi of the genus
Aspergillus, particularly Aspergillus oryzae, through aerobic carbohydrate fermentation. This review
examines its physicochemical properties, biosynthetic mechanisms, production methods, and applications
in food and postharvest preservation. Submerged fermentation is the principal industrial method and can
achieve yields of approximately 110 g/L, whereas solid-state fermentation offers a sustainable approach
using agricultural by-products. Kojic acid effectively inhibits polyphenol oxidase by chelating Cu*', thereby
reducing enzymatic browning in fresh produce and melanosis in seafood. Its additional antioxidant and
antimicrobial activities further support its potential as a multifunctional biopreservative. Future research
should focus on optimizing large-scale production, improving economic feasibility, and developing a clear
regulatory framework for its safe application in food systems.

Keywords: kojic acid, Aspergillus oryzae, fermentation, PPO inhibition, enzymatic browning, postharvest
preservation.
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1. Pit van dé

Trong bdi canh nén cong nghiép thuc phdm toan cau dang chuyén dich manh mé& sang céac giai phap
xanh va bén viing, viéc tim kiém cac hop chat co ngudn gdc sinh hoc dé thay thé hoa chat tong hop tro
thanh mot yéu cu cép thiét. Mot trong nhirng hop chit da nang, nhan dugc sy quan tdm 16n cia cac nha
khoa hoc trong thoi gian gin day 1a acid Kojic (5-hydroxy-2-hydroxymethyl-4-pyrone). Day 1a mot cht
chuyén hoa thir cap c6 tinh acid yéu, duoc san xuét chu yéu bai cac loai nim mdc thudc chi Aspergillus,
dic biét 1a Aspergillus oryzae - dong ndm mdc dong vai tro chu dao trong cong nghé 1én men truyén
théng cua cac nudc Pong A.

Acid Kojic 1an dau tién dugc Saito phan Iap vao nim 1907 tir soi ndm mdc phat trién trén gao niu
chin (Koji). K& tir 6, cAu trac héa hoc va cac dic tinh sinh hoc cta no d3 duogc nghién ctru sau rong.
Véi cdu tric dic trung chira nhom hydroxyl va carbonyl, acid Kojic ¢6 kha ning manh mé trong viéc
tao phtrc chelate v&i cac ion kim loai da hoa tri, dic biét 1a ddng (Cu?") va sét (Fe**). Chinh dic tinh nay
da bién acid Kojic tré thanh chit bao quan thuc pham thé hé méi.

Nong san sau thu hoach va cc san pham thuc phdm ché bién (dic biét 1a thuy hai san va rau qua) bi
hu hong cha yéu do 2 nguyén nhan chinh: sy thAm nau sinh héa va sy xAm nhiém cua vi sinh vat. Hién
tuong tham nau do enzyme Polyphenol Oxidase giy ra khong chi lam giam gia tri cdAm quan ma con lam
thay d6i huong vi va gia tri dinh dudng ctia san pham. Theo thong ké, tén that sau thu hoach do tham
niu va hu hong vi sinh vat c6 thé 1én t&i 25% - 40% tong san luong tuy theo khu vuc. Trong qué khu,
cac hop chét sulfite thuong dugc sir dung dé ngin chin hién tuong nay. Tuy nhién, nhing lo ngai vé
ddc tinh va kha ning gy di tmg cho ngudi tiéu dung da din dén viéc thit chit quy dinh sir dung sulfite.
Trong bdi canh d6, acid Kojic ndi 1én nhu mot giai phap thay thé an toan, hiéu qua va c6 kha niang phan
huy sinh hoc cao.

Mic du tiém ning cua acid Kojic rat 16n, viéc san xuit & quy md cong nghiép véi chi phi thip va tdi
wu héa hiéu qua ung dung van con nhiéu thach thtre. Bai viét dugc thuc hién véi muc tiéu cung cép mot
cai nhin toan dién va hé théng veé:

- C4c phuong phap 1én men dé san xuit acid Kojic.

- Lam 13 cach thue acid Kojic twong tac v6i cac hé enzyme trong thuc pham.

- Téng hop céac két qua nghién ctru mai nhit vé viée sir dung acid Kojic trong bao quan rau qua tuoi,
thay san va ché bién thyc pham.

Théng qua viéc tong hop va phén tich cac sb lidu thue nghiém tir cac ngudn tai liéu trong va ngoai
nudc, bai bao ky vong s& 1a ngudn tham khao hiru ich cho cac nha nghién ctru va doanh nghiép trong
viéc ung dung hoat chét sinh hoc nay vao thuc té san xuat.

2. Pic diém héa 1y va co ché sinh tong hop

2.1. Dic diém héa Iy ciia acid Kojic

Acid Kojic 1a mot dan xuét cia gamma-pyrone. Hiéu rd cac tinh chit vat 1y va hoa hoc ctia chét nay
1a diéu kién tién quyét dé img dung hiéu qua vao cac hé théng thuc pham khac nhau.

- Tinh chdt vit ly: O diéu kién tiéu chuén, acid Kojic ton tai dudi dang tinh thé hinh kim hodc bot
két tinh mau tring dén hoi vang nhat, c6 kha ning thiang hoa & nhiét do cao trong diéu kién chan khong
ma khong bi phan huy.

- Tinh hoa tan: Tan tt trong nuée (4,385g/100 ml & 20°C), ethanol va ethyl acetate; tan it trong ether
va khong tan trong benzene. Pic tinh nay giup acid Kojic d& dang duoc phbi tron vao cac dung dich ria
hodc mang bao thyc pham c6 dung mai 1 nudc.
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- Tinh acid va kha nang tao phire: V&i pKa = 7,7 - 7,9, acid Kojic thé hién tinh acid yéu. Nhém

5-hydroxyl va nhom 4-carbonyl trong ciu triic phan tir tao thanh mot hé thdng lién hop cho phép “bay”

céc ion kim loai da hoa tri dé tao thanh phtrc chelate vong 5 canh bén ving.

2.2. Co ché sinh tong hop
Qua trinh sinh tong hop acid Kojic béi cac loai vi sinh vat Aspergillus oryzae, Aspergillus flavus,

Aspergillus parasiticus...

Bang 1. Mt s6 vi sinh vt dung dé san xuit acid Kojic

Kha nang
STT Vi sinh vat san xuat Nguodn carbon DPiém néi bat
acid Kojic
Asperqgillus £ Glucose, sucrose, Chuing cong nghiép quan trong nhét,
1 Rat cao N X £
oryzae cellulose an toan, hiéu suat >100 g/L
5 Aspergillus Cao Glucose Sinh tong .hc_rp manh nhwng c6 nguy
flavus co aflatoxin
3 Asp er'g'l//us Cao Carbohydrate Sinh acid Kojic déng thdi véi aflatoxin
parasiticus
Asperqgillus Trung binh ' ae aL o A ik < N A
4 tamarii - ca0 Tinh bét thay phan Cé tiém nang cdng nghiép
Aspergillus X X L A: .
5 Trung binh | Glucose Dé toi wu héa
terreus
6 Aspe.rglllus Trung binh | Sucrose Sinh chat chuyén héa trung gian da
candidus dang
7 A§perglllus Trung binh | Chét thai néng nghiap DEJ’Q’C ho‘ tro trao doi chat dé tang
niger nang suat
8 P.er'ucﬂ//um Trung binh | Glucose DPuwoc khao sat trong nghién clru sang
citrinum loc
g | Aureobasidium Thép Carbohydrate Tiém n&ng nghién clru moi
pullulans
Aspergillus Trung Gia thé c6 ngudn gbc | Phan lap tir cay dworc liéu; thich nghi
10 . . PO < o
flavus binh-cao thwc vat mdi trwd'ng khac nghiét
Chdng dét X £ AL 1A
11 bién A. oryzae R4t cao 100 g/L glucose 23(;1 xuat >110 g/l trong thiet bi lén
MK107-39
12 A.X'oryzae bien R4t cao Cellulose, glucose C6 thé san xuét truc tiép tir cellulose
dbi genes

Nguén: Tdc gid tir tong hop

Trong so0 cac vi sinh vat néu trén, Aspergillus oryzae dugc st dung dé san xuat acid Kojic pho bién
nhat trong cong nghiép, dugc cong nhén 1a an toan va hi€u suat 1én men tot.
Acid Kojic 1a mot chat chuyén hoéa thir cap chu yéu dugc san xuat bdi mot s6 loai nam soi, dac biét

1a Aspergillus oryzae, A. flavus va A. parasiticus, trong qua trinh 1én men hiéu khi cac chat nén giau
carbohydrate. Qua trinh sinh tong hop acid Kojic c6 lién quan chat ché v6i qué trinh chuyén hoa carbon
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trung tam, dic biét 1a dudng phan va con dudng pentose phosphate (PPP). Glucose dugc coi 1a tién chit
hiéu qua nhit cho san xut acid Kojic vi cung cip ca ning luong va cc chat chuyén hoa trung gian can
thiét cho su hinh thanh chit chuyén hoa thu cép.

Qua trinh sinh tong hop bt ddu bang viéc hap thu glucose vao t& bao ndm, tai day glucose dugc
phosphoryl hoa thanh glucose-6-phosphate (G6P). Sau d6, G6P di vao 2 con dudng trao dbi chat lién két
v6i nhau: dudng phéan va con duong pentose phosphate. Trong duong phan, cac chit trung gian c6 ngudn
gbc tir glucose dugc chuyén héa thanh pyruvate, tao ra ATP va cac chat khir can thiét cho su sinh truong va
trao doi chét ciia nAm. Trong khi d6, con duong pentose phosphate cung cap NADPH va nhiéu chét trung
gian dudng bi oxy hoa khac nhau dugc cho 14 tham gia vao qué trinh sinh tong hop acid Kojic.

Qua trinh sinh tong hop acid Kojic chiu anh huéng manh mé bai cac diéu kién méi trudng va dinh
dudng. Nong do glucose cao, d6 pH khoang 3-4, ngudn cung cip oxy day du va sy thiéu hut nito kich
thich sy tich lity acid Kojic. Trong nhitng diéu kién nay, qua trinh trao ddi chit cia nAm chuyén tir hinh
thanh sinh khoi sang san xudt cac chit chuyén hoa thir cdp. Ngoai ra, oxy hoa tan dic biét quan trong vi
mot s6 phan (mg oxy hoa lién quan dén sy hinh thanh acid Kojic phu thudc vao oxy.

Céc nghién ctru phan tir gin ddy d3 xac dinh duoc cac gen cu thé lién quan dén qua trinh sinh téng
hop acid Kojic trong nim Aspergillus oryzae, bao gom cac gen kojA, kojR va kojT. Gen kojA mi hoa
mot enzyme oxy héa khir tham gia vao con dudng sinh téng hop, trong khi kojR hoat dong nhu mot chit
diéu hoa phién ma kiém soat sy biéu hién cia con dudng nay. Protein van chuyén duge mi hoa boi gen
kojT duoc cho 1a tham gia vao qua trinh tiét acid Kojic tir t& bao nam. Nhitng phéat hién nay di mé ra
nhirng co hdi méi cho ky thuat chuyén héa nhim muc dich ting cudng ning suat acid Kojic thong qua
viéc biéu hién va tdi vu hoa con dudng sinh téng hop.

Nhin chung, qué trinh sinh tong hop acid Kojic 14 mot qua trinh chuyén héa phirc tap tich hop qua
trinh di hoa carbohydrate, chuyén hoa oxy hoa va diéu hoa chit chuyén héa thir cip. Hiéu rd cac co ché
sinh tong hop nay 1a diéu can thiét dé phat trién cac chién lugc 1én men hiéu qua va cac hé thong san
xuat céng nghiép bén viing.

3. Céc phwong phap san xuit acid Kojic

Viéc san xuat acid Kojic quy mé cong nghiép hién nay chu yéu dya trén cong nghé 1én men vi sinh
vat. Tuy thudc vao muc dich sir dung va diéu kién kinh té, c6 3 phuong phap chinh sau day dugc ap
dung: Lén men chim, 1én men rin va 1én men bé mat. Mdi phuong phap déu c6 nhitng uu diém va han
ché riéng biét lién quan dén sy truyén oxy, sit dung nguyén liéu, kiém soat quy trinh va kha ning mo
rong quy mo cong nghiép.

3.1. Phwong phdp 1én men bé mdt

Pay 1a phuong phap c¢6 dién nhat, md phong qua trinh phat trién tu nhién ctia nAm mdc trén cac gia
thé hodc bé mit dich 1ong. Nam mdc dugc cdy 1én bé mit khay chira méi truong long hodc gia thé ran
(thuong 14 cam gao, bi dau nanh hodc bi mia). Qua trinh 1én men dién ra trong cac budng co6 kiém soat
d6 4m va nhiét do. Do day 16p méi trudng 2 - 3 cm (dé dam bao oxy khuéch tan), thoi gian 1én men
10 - 20 ngay.

3.2. Phwong phap lén men chim

Hién 1a phuong phap duoc str dung rong rdi nhat dé san xudt acid Kojic trong cong nghiép. Trong quy
trinh nay, cac loai nAm s¢i nhu Aspergillus oryzae dugce nudi ciy trong méi truong dinh dudng 1ong trong
diéu kién méi truong dugc kiém soat. Cac ngudn carbon bao gdbm glucose, sucrose, mat duong va thay
phan tinh bot thuong dugc sir dung dé hd trg sy phat trién ciia ndm va san xuat chat chuyén héa. Vi sinh
vét lo ling trong mai truong 16ng voi sy khudy tron va suc khi lién tuc. Nhitng diéu kién nay tao diéu kién
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thuan 1oi cho su phan b chat dinh dudng dong déu va sy truyén oxy hiéu qua, ca 2 déu can thiét cho qua
trinh sinh tong hop acid Kojic hiéu khi. Vi ¢6 nhiéu phan tng oxy hoa tham gia vao con dudng trao doi
chét hinh thanh acid Kojic, ndng d6 oxy hoa tan anh huéng dang ké dén sy tich Iiiy san pham.

3.3. Phwong phdp Ién men trang thdi rin

La phuong phap 1én men trong d6 vi sinh vat phat trién trén vat liéu rdn am voi rat it hodc khong c6

nudc tu do. Ky thuat nay dac biét phu hop véi cac loai nam soi nhu Aspergillus oryzae, A. tamarii va A.

terreus, nhitng loai nam nay phat trién tu nhién trén bé mat ran. Cac nguyén liéu nhu cam gao, cam lua

mi, ba sdn, ba mia, vo trai cdy va cac vat li¢u lignocellulose khac dong vai tro vira 1a gia ¢ vat ly vira 1a

nguon dinh dudng cho sy phat trién ciia nam. Trong qua trinh 1én men, nam xam nhap va san xuat acid
Kojic dudi dicu ki¢n nhiét do, d0 am va suc khi dugc kiém soat. Qua trinh ndy thuong dién ra trong di€u

kién hiéu khi & nhiét do khoang 28-32°C va d6 pH hoi acid.

Bang 2. So sanh hiéu suit sin xuit acid Kojic theo phwong phap 1én men

Phwon s
YOG yi sinh vat Pidu kién suét
phap Ién N " . Uu diem Nhwoc diem
str dung Ién men acid
men .,
Kojic
Mai trrong Iong; Kiém soat qua trinh | Tiéu thy nan
Aspergillus | pH 3,0-4,0: 28-30 ym sot qua 1 nang
o L dé dang; truyén oxy lwong cao; hinh
A oryzae, A. C; suc khi va n 2 s . .
Lén men £ a 50-110 hiéu qua; thich hop thanh bot; phat
. flavus, A. khuay lién tuc; o 2 A . i 2
chim . g/l cho viéc mé réng sinh nwéc thai
parasiticus, | glucose/sucrose A a R
) . N quy mé cbéng nghiép; | I&n; chi phi hoat
A. niger lam ngudn r x » N
kha nang tai tao cao. | déng cao.
cacbon.
Mo truong ran, Nguyén lidu gia ré;
Am véi it nuéc Cfu e n&@i e | Kno theo bi,
R Aspergillus | tw do; 28-32 ° C; yeu cau nrocthap; - ;s soat; tich tu
Lén men - i than thién vé&i moi . A L%
. oryzae, A. ba cong nghiép, 20-45 g/ L nhiét; phan bo oxy
trang thai . R A trwdng; thich hop R N ..
P tamarii, A. néng nghiép nhuw | kg R £ khdéng dong nhat;
ran . A cho viéc giam chat PR
terreus cam gao, cam lua 2 A .A Khé mé rong quy
Y thai cdng nghiép, R
mi, chat thai san, n6na nahié mo.
b mia. g nghiep-
Mbi truwdng 1dng N&ng suét thap;
Lén men Asper.g.lllus tll:lh tlehp xuc ’ 40-70 Trnet EJ! dqn gian; ngL’Jy cfo o} nr,ue[n;
' parasiticus, | v&i khdong khi; yéu cau nang lwong | kha nang mé réng
be mat ey s g/l £ e T
A. flavus mdi trwdng giau co hoc thap. kém; Thoi gian 1én
glucose; 28-30°C. men dai.

Nguon: Téc gia tw tong hop

Trong cac cong nghé 1én men, 1én men chim van 1a phuong phap cong nghiép chii dao dé san xudt

acid Kojic do ning suit cao, do tin ciy van hanh va kha ning mé rong quy mé. Tuy nhién, gin day, ngay

cang c6 nhieu nghién ctru huéng dén 1€n men ran va cac h¢ thong dua trén chat thai nong nghiép vi tinh

bén viing va giam thiéu tic dong modi trudng.

3.3. Cdc ky thudt cdi tién va cong nghé mdi
Nham giam gia thanh san xuét, nhidu nghién ciru méi tp trung vao cac hudng sau:
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- Dot bién va chon giéng: Str dung k¥ thuat chinh stra gene dé tao ra cic ching A. oryzae siéu san
sinh, ¢6 kha ning chiu duoc ndong do acid Kojic cao trong mdi trudng.

- Str dung phé phu pham: Thay thé Glucose tinh khiét biang ri mat duong, dich thuy phan tinh bot sin,
hozc b thai tir nganh san xuét bia nham giam t&i 40% chi phi nguyén li¢u.

- Bit dong hoa té bao: Giam giit bao tir hodc sgi ndm trong céc hat Alginate hodc bot Polyurethane.
K§ thuat nay cho phép tai sir dung sinh khdi nhiéu 1an va don gian hoa khau loc tach.

3.4. Quy trinh thu héi va tinh sach

Sau khi 1én men, hdn hop dich chira acid Kojic, sinh khdi ndm va cac tap chit khac. Quy trinh thu
hdi thudng gdm cac budc:

- Tach sinh khdi: Stir dung may loc ép khung ban hoic ly tim lién tuc.

- Khir mau: Dich loc dugc xtr Iy bang than hoat tinh dé loai bo céc séc t6 do nim tiét ra.

- C6 dic: Bay hoi chan khong o nhiét do thap (< 50°C) dé tang ndng d6 acid Kojic 1én mirc bio hoa.

- Két tinh: Lam lanh dich c6 dic dé acid Kojic két tinh.

- T4i két tinh: St dung dung méi ethanol hoac acetone dé dat do tinh khiét trén 99%.

4. Mot s6 nghién ciru wng dung ciia acid kojic trong bio quan nong sin va ché bién thyc phim

Acid Kojic dugc coi 1a mot trong nhitng chét e ché enzyme Polyphenol Oxidase (PPO) tu nhién
hiéu qua nhat. Duéi day 1a mot s6 nghién ctru tng dung cu thé da dugc thyc nghiém va ching minh.

4.1. Nghién ciru iing dung acid Kojic trong bdo qudn rau qud twoi va trdi cdy cdt lit

Sy tham nau sau thu hoach 14 rdo can 16n nhat ddi véi viéc xuat khau trai cay. Acid Kojic khong chi
trc ché mau tham ma con giup duy tri d6 cing va ham luong vitamin. Acid Kojic rc ché qua trinh hoa
nau thyc pham chu yéu bang cach trc ché hoat dong ciia polyphenol oxidase (PPO), con dugc goi la
tyrosinase (enzyme chinh giy ra qua trinh héa ndu do enzym trong trai cdy, rau qua va hai san). Trong
qua trinh cat, got vo hodc va dép co hoc, cac hop chat phenolic trong mo thyc vat tiép xuc voi oxy va
PPO, din dén qua trinh oxy hoa cic phenolic thanh quinone.

Céc quinone nay sau d6 polymer hoa dé tao thanh cac sic t6 nau sim duogc goi 1a melanin. Hoat tinh
chéng hoa nau cua acid Kojic cha yéu 1a do kha ning tao phirc kim loai manh m& cta né. Acid Kojic lién
két voi cac ion Cu?* nam trong vi tri hoat dong cua PPO, do d6 1am giam hoat dong ciia enzym va ngin
ngira qua trinh oxy hoa cac chat nén phenolic. Két qua 1a, su hinh thanh quinone va san xuit melanin bj
trc ché dang ké. Ngoai viéc e ché PPO, acid Kojic con thé hién dic tinh chdng oxy hoa bang cach loai
b6 cac gdc oxy hoat tinh va giam cic phan tng oxy hoa trong hé thdng thuc phdm. Tac dong két hop
nay gitp duy tri mau sic ty nhién, chat lugng cam quan va thoi han str dung ciia thuc pham tuoi, thuc
pham ché bién.

Bang 3. Tac dung chong nau cia acid Kojic voi trai cay va rau qua trong mot so nghién ctru

A A g oA i > X Kéo dai

STT | Loai qua No_ng dc:>_ D!eu’ KN | o ché chinh Hl’eu o chong | 4 gian
acid Kojic | xtr ly héa nau 5
st dung
. Uc ché PPO va | Gidm chi sb hoa

s 1 0o . ) ) .
1 Tao cat lat 0.05-1.0% Ngém chelation Cu2+ nAu dang ké 3-7 ngay
2 Khoaitdy cat | 4 )5.05% | Nhung Urc che Giam di mau 2-5 ngay

lat Tyrosinase
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3 | Chubi 01-03% | hunlén | Giam hinh Cham tham den | 2-4 ngay
bé mat thanh quinone
4 Qua bo 0.05-0.2% | Nhung Uc ché PPO Giam nau bé mat | 2-3 ngay
hoac phun
5 L& cit lat 0.05-0.2% | Nhing Chelation + chat | ) 481 mau 3-5 ngay
chong oxy hoa
Két hop
6 Dao cat lat 0.1-0.5% véi acid Uc ché PPO Giadm dbi mau 3 ngay
ascorbic
Ca tim cét . . £ iz .
7 lat 0.1-0.3% Ngém Uc ché PPO Giam doi mau 2-3 ngay
8 Khoailang | 0.05-0.2% | Nhing Ut che Giam dbi mau 2-5 ngay
Tyrosinase
Cu sen cat . . Uc ché hinh Giam hoa nau .
9 lat 0.1-0.5% Ngam thanh melanin manh 4-5 ngay
g Phun 1&én Chéng oxy héa N .
- 0, . . -
10 Xoai cat lat 0.05-0.2% bé mat va tre ché PPO Duy tri mau vang | 3-4 ngay

Nguon: Tdc gid ti tong hop

Acid Kojic d thé hién hoat tinh chdng oxy hoa dang ké trong nhiéu loai trai cdy va rau qua, dic biét
1 san pham cit 1at. Hiéu qua ciia né chu yéu lién quan dén co ché trc ché tyrosinase va tao phirc dong,
giup ngin chin cac phan tng oxy hoa do enzyme giy ra. Cac nghién ciru gin day ngdy cang tip trung
vao viéc két hop acid Kojic v6i 16p phu dn dugc va chat chong oxy héa ty nhién dé ting cuong hon nita
thoi han sir dung va chat lugng cam quan.

4.2. Nghién ciru wrng dung acid Kojic trong bdo qudn thiiy hdi sin

Nhiém sic t6 den trong hai san cha yéu do cac phan tng oxy héa enzyme dugc xtc tac boi polyphenol
oxidase (PPO), con duoc goi l1a phenoloxidase hoic tyrosinase. Sau khi thu hoach, ton thuong mé va
cang thang kich hoat cic enzyme PPO ndi sinh c6 san trong vé va mo cua dong vat giap xac. Khi co mat
oxy, PPO xtc tac qué trinh oxy héa cac hop chat phenolic thanh quinone, sau d6 polymer hoa thanh sic
td melanin sAm mau gay ra sy hinh thanh cac ddm den. Hién tugng hinh thanh dém den lam giam gia tri
cam quan, gi tri thi trudng cia cac san pham thuy hai san.

Acid Kojic trc ché qué trinh nay chil yéu thong qua co ché irc ché manh PPO va co ché tao phirc dong.
Vi tri hoat dong cua PPO chira cac ion dong (Cu?*), rat can thiét cho hoat ddng xuc tac ciia enzyme. Acid
Kojic ¢6 kha ning tao phirc manh véi cac ion Cu*, do d6 lién két véi vi tri hoat dong ciia PPO va lam
giam chirc nang xtc tac ctia né. Két qua 1a qua trinh oxy héa cac chat nén phenolic thanh quinone bi trc
ché dang ké, din dén giam sy hinh thanh melanin va ngan ngira sy phét trién cua cac dém den. Ngoai
viée e ché enzyme, acid Kojic con thé hién hoat tinh chéng oxy héa gop phan kiém soat hién tuong
nhiém sic t6 melanin. Bang cach loai b cic gdc oxy hoat tinh va giam cac phan tng oxy hoa. Hoat
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dong kép nay cang 1am ting hiéu qua cua né nhu mot chat chéng nau va chdng nhiém sic té melanin.

Mot uu diém quan trong khac cua acid Kojic 1a tiém ning thay thé hodc giam viéc st dung céc
chét bao quan gbc sulfite thuong duoc sir dung trong bao quan tdom. Cac hop chét sunfite nhu sodium
metabisulfite c¢6 tac dung trc ché chimg ting sic té da nhung c6 thé gay ra phan ung di tng va anh hudng
x4u dén strc khoe & nhitng ngudi nhay cam. Do d6, ngay cang c6 nhiéu su chu y huéng dén cac giai phap
thay thé an toan hon va tu nhién hon nhu acid Kojic.

Mot s6 nghién ciru da chirmg minh acid Kojic ¢ hiéu qua trong viéc 1am chdm qua trinh hinh thanh
séc td den &: tdm, tdm su, tdm ham, cua.

Bang 4. Tac dung chéng niu ciia acid Kojic trong mdt so6 nghién ciru

Nguyén nhan Phuong
Sar,l ph?m chinh cda sw hinh phap st Néng do Tac ,dung'bao Co ché
thay san L 2 . x dung acid quan chinh
thanh sac to den .
Kojic
« Qua trung gian , o Cham hinh Tao phirc Cu+
Tom PPO Nhtng 0.05-0-5% | 4tanh dém den | va te ché PPO
. X Qua trinh oxy Gl:am Sv (,jOI Chéng oxy
Tém thé ) 5 ' mau va kéo L. £
a2 héa enzyme cua Phun bé mat | 0.1-0.3% NN . hoéa va rc ché
chén trang . dai th&i han st .
phenolis phenoloxidase
dung
) Nhuing béng
Kich hoat . S e . ; .
Tén su phenoloxidase sau Ssgg df; 0.05-0.2% qur;n::h Iy Ui’;:r(;h:XP:((j)ava
khi thu hoach 1ong oxy glam oxy
hoa
Két hop voi Higu qua chén
Tém nuwéc Enzyme oxy hoa chét bao Cham lam s&m N q . g
o X 0.1-0.5% o nau giai phong
ngot mau nau quan thyc mau vo Lz .
2 c6 kiem soat
pham
Cua Phanung oxyhoa | oy v mat | 0.1-03% | N9aNNGUANVO | o bhire Cus+
polyphenol den
. Su hinh thanh . Duy tri chét Uc ché sw hinh
Tém hum melanin qua trung Ngam 0.05-0.2% L . .
. ) lwong mau vo thanh quinone
gian Phenoloxidase

Nguon: Tdc gid tir tong hop

Nhin chung, acid Kojic 14 mét chat chdng nhiém séc t6 ty nhién day trién vong trong bao quan hai

san nho hoat tinh e ché phenoloxidase manh, kha ning tao phirc voi ddng va dic tinh chéng oxy hoéa.
5. Két luan

Acid Kojic 1a mot chat chuyén héa thir cdp quy gia ctia nim, c6 tiém ning dang ké trong cong nghé
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thyc pham. Nhing tién bo trong qué trinh 1én men vi sinh, dic biét 1a sir dung cac loai Aspergillus,
dd cho phép san xuét acid Kojic hiéu qué tir nhiéu ngudn carbon khac nhau, bao gdm ca cac chat thai
noéng nghiép va cong nghiép gia ré. Nho dic tinh tao phirc kim loai manh, chdng oxy hoa va trc ché
polyphenol oxidase, acid Kojic dd chirng minh hiéu qua dang ké trong viéc ngin ngira hién tugng hoa
nau do enzyme & trai cAy va rau qua tuoi va rc ché hién twong nhidm sic t6 den ¢ cac san pham hai san.
Ngoai ra, hoat tinh khang khuan déi v6i mot sé vi khudn Gram duong va ndm gay hu hong cang lam
tang thém tiém ning nhu mot chat bao quan thuc pham da chic ning.

Nhiing phat trién gan ddy nhu cac loai bao bi hoat tinh va cac cong thirc phdi hop véi cac chét bao
quan ty nhién khac ¢3 mo rong pham vi img dung ctia acid Kojic trong bao quan thyc pham. Tuy nhién,
can nghién ciru thém dé t6i uu hoa san xuit quy mé cong nghiép, cai thién do 6n dinh, lam rd cac khia
canh an toan va thiét 1ap cac huéng dan quy dinh cho cic ng dung trong thuc pham. Nhin chung, acid
Kojic 12 mot hop chit hoat tinh sinh hoc ty nhién ddy trién vong, c6 thé dong goép vao cac chién luoc
bao quan thuc phidm bén viing va phat trién cac san pham thuc pham trong tuong lai.

Dé dua acid Kojic tré nén phd bién hon nita trong thuc té san xuét tai Viét Nam, cac hudng nghién
ctru tiép theo can tap trung vao: Nghién ciru st dung bi mia, ri mat dudng hodc vo trai cay lam co chit
1én men dé giam gia thanh san xuét acid Kojic xubng murc canh tranh hon. Ung dung cac hat nano hodc
mang bao thong minh dé bao vé acid Kojic khoi bi oxy héa boi anh sang, gitip kéo dai thoi gian hoat
dong cua nd trén bé mit ndng san. Nghién ciru su két hop giita acid Kojic va cac hop chit tu nhién khac
(nhu tinh dau, polyphenol tir tra) dé tao ra cic ché pham bao quan da ning, vira chong thim nau vira
khang khuin phé rongm
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