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Linh vie k§ thuit dwoc dé cap

Sang ché dé cap dén céc hop chét va ché phém duoc str dung lam tang huong vi

va vi umami (vi ngot thit) ctia cac san phém thuc phém.
Tinh trang ky thuit cia sing ché

Nhiéu loai thyc pham chiing ta an hang ngay rét giau vi umami. Umami 13 vi cta
axit amin L-glutamat va cac 5’-ribonucleotit nhu guanosin 5’-monophosphat (GMP) va
5°-inosin monophosphat (IMP) va d6i khi con duge goi 13 vi thir ndm. Tir umami xuat
phat tur tiéng Nhat dé dién ta vi ngon va vi umami cé thé duoc md ta 1a “vi ngon” “vi
nudc dung” hodc “vi thit”. Cam giac v& vi umami c¢6 duge 1a nhd su hoat héa céc té bao
thy thé cam nhén vi c6 trong cac chdi vi gide, duoce phan bé trong cac gai ludi khac nhau
va biéu mé vom miéng (Chandrashekar et al., 2006, Nature, 444, 288-294). T4c dung
clia umami 12 1am c4n bing vi va 1am tron vi tong thé ctia mén an. Ngoai ra, umami con
lam ting vi ngon cua rat nhidu loai thuc phdm khéc nhau. Cé thé tim thdy glutamat tu
nhién vi du trong nhidu ché phém thuc phém thit va rau cu (Ghirri et al., 2012,

International Journal of Food Sciences and Nutrition, 63(7), 872-881.).

Con c6 thé tao va/hoic lam tang vi umami hay vi ngon, vi thit ctia thuc phém béng
cach thém mononatri glutamat (MSG) va/hoéc ribonucleotit GMP va IMP mot cach riéng
18 vao cac cong thic niu an. Nganh cong nghiép thuc phim da phét trién nhiéu chat ting
cuong mui vi chira MSG va/hodc céc ribonucleotit nay va chung dugc ban rong réi trén
toan thé gidi. Do do, trén thi truong da co nhiéu loai cht tdng cudng mui vi ché bién sén
khéc nhau v&i nhiéu dang khac nhau nhu dang kem, bot, long, vién nén hodc hat dé su

dung trong cac img dung niu dn khac nhau.

Viée thém céc chét phu gia ndu 4n nay gitp tao vi ngon va ting céc tinh chét
hép din vi gidc cho san phdm thuc phdm ma né dugc thém vao. Trong thuc té, trén
toan thé gidi, vi ngon va mui vi hip dan duoc coi 1a mét trong nhitng thudc tinh chi
yéu clia mén an chét luong cao. Tuy nhién, tai nhiéu noi trén thé gioi, viéc théem MSG

va/hoic céc ribonucleotit da nhan duoc phan hdi khong tét trén cac phuong tién truyén
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thong va nguoi tiéu dung ngay cang nhén thic tiéu cuc vé viéc nay. Mic du MSG va
cac ribonuleotidt xuAt hién tu nhién trong nhiéu loai thuc phém, nhu trong ca chua va
cac san phém thit, va d3 dugc mot sb t6 chirc ching minh 14 an toan, bao g@)m T6 chire
Y té thé gioi (WHO) va Co quan An toan thuc pham chau Au (EFSA), bai viét trong
New England Journal of Medecine (Kwok, RHM, 1968 New England Journal of
Medecine, 278 (14), 796) di khoi mao suy doan cuia nguoi ti€u dung vé tac dung co
hai ctia MSG va ribonucleotit, dan dén viéc nhidu nguoi tiéu dung tu chdi cac san
pham chira lugng 16n cac hop chét bd sung nay. Do d6, rit cin céc giai phép cong
nghiép cho phép giam si&r dung MSG va ribonucleotit trong thuc pham hodc san pham
lam ting mui vi nhung khong lam anh hudng dén vi umami va van dam bao su thom

ngon hon han cta cac san pham dung trong nau an nay.

Vi dy, trong mot 4n phém khoa hoc méi day tir A. Dunkel va T. Hofmann (Dunkel
va Hofmann, 2009, J. Agric. Food Chem 2009, 57, 9867-9877), su tach phan doan theo
cam giac cua sup ga chung cach thity maéi niu giup xéac dinh céc dipeptit f-alanyl 13 L-
anserine, L-carnosin va B-alanylglyxin 1a cac nhan t6 gép phén tao nén mui vi thit trang,
chua va ddm da trong miéng. Phan tich dinh lugng, sau do la céc thi nghiém tai td hop va
bd bot mui vi, da 1an dAu tién cho thdy, khi két hop cliing véi axit L-glutamic va céc ion
natri va/hoic kali, ba peptit f—alanyl nay voi ham luong dudi ngudng s€ gitp ting cam giac
chua dam da dién hinh trong miéng va vi thit tring vbn ¢ cta thit gia cam. Pay 1a budc
dAu trong cong cude tim kiém cac hop chét méi ¢6 kha ning mang lai huong vi dam da va

tang hiéu qua tao mui vi umami ctia MSG, va tir 46 cho phép gidm str dung MSG.
Bén chit ky thuit ciia sing ché

Muc dich cta sang ché nay 14 nhdm cai thién hién trang ctia nganh va cung cAp mot
giai phap cai tién hodc giai phap khac so véi ky thudt trude day dé khic phuc it nhit mot s6
han ché trong céc han ché mé ta & trén. Cu thé, muc dich cta sang ché 1a cung cép mot gidi
phép khac hodc mot giai phap cai tién nhim lam ting huong vi va/hodc vi umami clia mot

san phdm thuc phim.

Déi tuong cua sang ché 12 noi dung chinh cua céac diém yéu cau bao ho doc lap.
Céc diém phu thudc s& phat trién thém ¥ tuong clia sang ché.

Theo do, sang ché cung cp, trong phuwong an thir nhat, hop chét c6 cong thirc
téng quat I,
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trong d6 R1 1a hydro, nhém Ci, Ca, C3, hodc Ca alkyl; hodc mubi ctia hop chét da néu.

Trong phuong 4n thir hai, séng ché dé cap dén ché pham chira hop chat di néu
c6 cong thirc téng quét I) véi lugng it nhit bang 1 mg/g, it nhat bing 1,7 mg/g, it nhat
bing 2 mg/g, it nhat bing 2,5 mg/g, it nhit bing 3 mg/g, it nhit bing 3,5 mg/g, hoic
it nhat bing 5 mg/g téng khdi lugng ché pham.

Céc phuong 4n khac ctia sang ché dé cap dén viéc sir dung hop chat d& n€u nham

lam tang huong vi va/hodc vi umami ctia san pham thuc pham.

Céc phuong an khéc cua sang ché dé& cap dén viéc sir dung ché phdm chtra hop
chét da néu voi luong it nhét bang 1 mg/g, it nhét bang 1,7 mg/g, it nhét bing 2 mg/g,
it nh4t bang 2,5 mg/g, it nhit bing 3 mg/g, it nhit bang 3,5 mg/g, hodc it nhit bang

5 mg/g nham 1am ting huong vi va/hodc vi umami cla san pham thuc pham.

Mot phuong én khéc cua sang ché 1a phuong phap lam tiang huong vi va/hodc vi
umami ca san phim thuc phdm diing trong niu an, bao gdbm budc thém hop chat da

néu hodc ché phim chtra hop chit da néu vao san phim thuc pham.

Céc nha sang ché da bat ngd phat hién ra rang mot sb lién hop vé6i duong cla cac
dipeptit B—alanyl c6 tdc dung lam ting huong vi manh hon nhiéu so véi céc aglycon tuong
tmg cta ching. Trong thuc té, cac lién hop véi duong ndy & cac mirc ngudng thip hon
nhiéu so véi cac aglycon tuong (mg ctia ching lam ting sy cam nhén umami va cam (ng
mui vi thit tring, chua, d4m da trong miéng ctia cong thirc niu an. Cac phan tir dudng-
dipeptit f-alanyl thuong dugc san sinh ngay trong qua trinh xtr Iy nhiét nguyén liéu thuc
phém bang cach ngung tu glucoza véi cac dipeptit B-alanyl, vi du nhu carnosin va anserine.
Vi dy, cac nha sang ché d4 nhan dang cac phan tir ndy trong mdt mén sup truyén thong 1a
mén pot-au-feu (bd him kiéu Phap) v6i ham lugng bang khoang 7-10 umol/L, trong duong
khoang 2,7 dén 3,9 ng/g. Céc aglycon tuong tmg, tic 1& céc dipeptit B-alanyl, dd duoc nhan
dang, vi dy, trong nudc bo ham hoic trong nude dung ga va dd duoc mo ta nhu trén 1a cam
ung cam gidc vi chua va vi chét trong miéng (Sonntag et al., 2010, J. Agric. Food Chem.

58, 6341-6350; Dunkel et al., 2009, J. Agric. Food Chem., 57, 9867-9877). Tuy nhién, cac



36176

murc ngudng lam tang mui vi ca céc dipeptit f-alanyl cu thé nay cao hon nhiéu so véi cac
dipeptit trong cac lién hop véi dudng twong tmg ctia chung. Cac béng ching dugc trinh bay
& phan Vi du dudi day. C6 thé thdy rang, cac phan tir duge mo ta trong séng ché 1a cac chat
tang cuong huong vi va vi umami hi¢u lyc hon céc dipeptit f-alanyl da biét. Chting con
cho phép gidm lugng va giam viée str dung MSG va/hodc ribonucleotit trong cac san phim
thuc phAm ding trong niu in ma khong lam anh huéng dén huong vi ddm da va/hogic khong
giam mui vi umami dién hinh va mong mudn cia cac san pham nay. Ching cfing cho phép
tao cac thuc phém cO6 dic c¢6 vi ngon umami khong chira hodc chira MSG va/hodc
ribonucleotit voi luong it hon nhiéu, dé)ng thoi van tao duoc vi umami manh va dién hinh
néu st dung cho thuc ph:flm. Chuing thdm chi con cho phép tao ra céc thuc phém cd dac tao

vi ngon umami manh hon va c6 dédc hon cho san phém thuc phém.
M ta vin tit cac hinh vé
Fig. 1 thé hién sic ky d6 HPLC-UV ctia carnosin duoc xu Iy nhiét voi glucoza.

Fig. 2 thé hién sic ky dd HPLC-UV cta mudi nitrat ctia anserine duoc xir 1y nhiét
véi glucoza.
M0 té chi tiét sang ché

Sang ché dé cap dén hop chét c6 cong thic téng quét I), trong d6 R1 1a hydro,
nhom Ci, C,, Cs, hoac Cs alkyl; hodc mudi cta hop chét da néu. Trong mdt phuong
an, nhom R1 cua hop chit ctia sang ché 13 hydro hoic nhém metyl. Tén héa hoc cta
hai hop chit tvong tmg nay lan lugt 13 1-deoxy-D-fructosyl-N-B-alanyl-L-histidin va
1-deoxy-D-fructosyl-N-f-alanyl-N-metyl-L-histidin.

Phuong 4n tht hai cta sang ché dé cap dén ché pham chita hop chat da néu cé
cong thire tdng quét I) v6i luong it nhat bang 1 mg/g, it nhat bing 1,7 mg/g, it nhét
bing 2 mg/g, it nhit bing 2,5 mg/g, it nhat bing 3 mg/g, it nhit bang 3,5 mg/g, hoic
it nhit bing 5 mg/g tdng khdi lugng ché pham.

Trong mdt phuong 4n, ché phdm ctia séng ché 1a dich chiét tir nguyén liéu thuc vat
va/hodc thit. Vi du, ché phém 13 dich chiét tir thit bo, thit g4, thit lon hodc két hop cua ching.

Trong phuong 4n khac, ché pham cua sang ché 1a két qua cua phan ing huong
vi. Trong tai liéu nay, thudt ngft “phan mg huong vi” chi mot phan tmg hoéa hoc xay

ra gitta it nhit mot duong khir va it nhat mot axit amin hosc protein. Thong thuong,
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phan g hoa hoc nay xay ra trong qud trinh gia nhiét va thuong duoc goi 1a phan tng

Maillard. Trong mot vi dy, phan ing huong vi la phan tng Maillard.

Trong mdt phuwong 4n uu tién, ché pham ctia séng ché dugc dung trong thuc
pham. Véi tir “diing trong thuc phim”, cc nha sang ché c6 y 1a ché pham phit hop cho
con nguoi tiéu thy, vi du, mot cach truc tiép, dudi dang c6 dac, va/hodc dugce sur dung

bang céach pha lodng trong thuc pham.

Vi du, ché pham cta sang ché dugc chon tir nhém bao gom sdn pham gia vi st
dung trong nau an, chat phu gia niu &n, nudc sot hodc stp c¢6 dic, sdn pham thirc dn

kho hay uét danh cho tha cung.

Céc phuong an khac cua sang ché dé cap dén viéc str dung hop chat da néu
nham lam tang huong vi va/hodc vi umami cta san phém thuc phém. San phém thuc
phim nay c6 thé 1a thuc pham dugc ché bién sin. N6 ciing ¢6 thé 12 huong vi co dic
st dung dé lam gia vi cho mot san phém thuc phém khéc. Diém thuan loi 13, hop chét
ctia sdng ché c6 thé duoc str dung dé thém vao san phim gia vi, phu gia nau an hosc
san pham thuc pham c6 dic. Theo do, sin pham gia vi, phu gia néu an hodc thuc pham

cb ddc nay giup tao vi umami manh hon cho mdt thyc phém khac.

Céac phuong an khéc cua sang ché con dé cap dén viéc sir dung ché pham chira hop
chét da néu vé6i luong it nhit bang 1 mg/g, it nhit bing 1,7 mg/g, it nhat bang 2 mg/g, it
nhét bang 2,5 mg/g, it nht bing 3 mg/g, it nht bing 3,5 mg/g, hodc it nhét bing 5 mg/g
téng khéi luong ché phim, nhidm lam tang huong vi va/hodc vi umami cta thuc phém.
Diém thuan loi 12 san phim thuc phim nay c6 thé 1a thyc pham dugc ché bién sin. Viéc st
dung sang ché c¢6 uu diém 14 sang ché cho phép sir dung cac san pham chiét xuat tur nhién,
cée dich chiét nay, vi du, d@ dugc lam giau cac hop chét da néu dé tao huong vi va lam tang

vi umami tu nhi€n cta céc thuc pham do.

Mot phuong 4n khéc ctia sang ché 1a phuong phép lam ting huong vi va/hodc vi
umami cta san phim thuc phim ding trong nau in, bao gdm budc thém hop chit da
néu hoic ché phdm chira hop cht da néu vao san pham thuc phim. San phdm thuc pham
c6 thé 1a thuc phdm ché bién sin hodc hwong vi c6 dic.

Vi du, ham luong cudi ctia hop chét di néu trong san pham thuc pham it nhat
bing 1 mg/g, it nhat bang 1,7 mg/g, it nhat bang 2 mg/g, it nhét bang 2,5 mg/g, it nhat
bing 3 mg/g, it nhit bing 3,5 mg/g, hoic it nhit bing 5 mg/g khéi lugng ché phém.
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Diéu nay gilp tao ra, vi dy, cdc san pham gia vi thyc pham va céc san pham huong vi

¢d dic ¢6 thé tao vi umami manh cho san pham thuc pham khéc.

Céc chuyén gia trong nganh s& hiéu ring ho c¢6 thé két hop tuy v tit ca cac dic
diém cta sang ché duoc cong bd trong ban mo ta nay. Cu thé, cac dac diém dugc mo ta
cho céc san phdm ctia sang ché co thé dugc két hop véi viée sir dung va phuong phép ctia
sang ché, va nguoc lai. Ngoai ra c6 thé két hop cac dic diém mé ta vé cac phuong an khac

nhau cua sang ché.

Céc uu diém va dac diém khac cla sang ché duogc trinh bay 10 trong cac hinh vE&

va vi du.
Vi du thyc hién sang ché

Vi du 1: Téng hop 1-deoxy-D-fructosyl-N-B-alanyl-L-histidin tir glucoza va carnosin
(B-alanyl-L-histidin)

Hoba chat: Natri bisulphit va glyxerol dugc mua tir Sigma, glucoza tir SDfine
Chemicals, carnosin tir ChemImprex, metanol va axit axetic tr Merck. T4t ca céac thube

thtr dugc st dung c6 ban trén thi truong duoc cung cAp tir cc nha cung cip tuong tng.

Thuc hién sic ky 16p mong phan tich (TLC) trén cac dia RP-18 F254s (Merck).
Céac dia TLC duoc cho hién thi theo tia UV budc séng ngén, thudc nhuém Ninhydrin.

Phd 'H NMR (360,13 MHz) va 3C NMR (90,56 MHz) duoc ghi lai trén phd ké
Bruker DPX-360 dugc trang bi diu do z-gradien da nhan bang thong rong. D dich chuyén
héa hoc (tinh theo ppm) dugc biéu hién theo tham chiéu trong (TMS hozc TSP). Céac do bdi
duoc bdo cdo nhu sau: s= mirc don, d= murc do6i, = muc ba, = boi bdn, m= da bdi, bs=

muc don rong.

D-Glucoza (23 g, 127,37 mmol, 2,8 duong luong) va natri bisulfit (1,6 g,
12,389 mmol, 0,28 duong luong) duoc tao huyén phi trong metanol (38 mL) va glyxerol
(19 mL). Sau khi khudy trong 30 phut & 100°C, carnosin (10 g, 44,22 mmol, 1,0 duong
luong) va axit axetic (5,1 mL) dugc thém vao va hdn hop tao thanh dugc gia nhiét trong
3,5 gid & 100°C. Khdi lugng phan tmg sau d6 duge lam mét va pha lodng véi 38 mL
nude. Hon hop phan tng duoc tinh ché bang cot trong nhwa trao ddi ion Amberlite IRN-
77 (100 g). NH3 0-0,4% duoc st dung lam gradien trong nudc dé rira giai. Cubi clng,
6,8 g 1-deoxy-D-fructosyl-N-B-alanyl-L-histidin dugc phan ldp (39,62%); Rf (n-Butanol:
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Axit axetic: Nudc, 3: 2: 2): 0,21; MS (M*): m/z 388,16; 'TH NMR (doteri oxit) & 2,77 [m,
2H], 3,13 [dd, J= 15,4, 8,2 Hz, 1H], 3,21-3,27 [m, 71H], 3,28-3,32 [m, 2H], 3,33-3,44 [m,
2H], 3,63-3,75 [m, 1H], 3,76-3,85 [m, 2H], 3,87-3,91 [m, 1H], 3,99-4,03 [m, 2H], 4,53
[dd, T = 8,2, 5,2 Hz, 1H], 7,28 [d, J= 1,0 Hz, 1H], 8,61 [d, J= 1,4 Hz, 1H]; “C NMR
(doteri oxit) 5 26,98, 30,26, 44,28, 53,01, 53,92, 63,91, 68,80, 69,20, 69,76, 95,21, 116,65,
129,49, 133,15, 171,60, 176,13.

Vi du 2: Diéu ché 1-deoxy-D-fructosyl-N-p-alanyl-L-histidin tir glucoza va carnosin
(B-alanyl-L-histidin)

Hén hop ciia carnosin (226 mg; 1 mmol; 1 duong luong) va glucoza (360 mg;
2 mmol; 1 duong lugng) trong 20 mL dung dich d&m Na;HPO4 (0,5 mol/L, pH 7,0) dugc
gia nhiét trong mdt binh kin & 80°C trong 3 gi¢. Dung mo6i sau d6 dugc cho bay hoi trong
diéu kién 4p suit giam va két tia thu duge duoc cho dong kho. Céc phén phan wéc cia
bot dong kho duge cho hoa tan trong nude sau khi dung séng siéu am trong 10 phut va
duoc loc (0,45 pm). Céc dung dich sau d6 dugc cit phan doan bang séc ky 1ong twong tac
ky nudc ban diéu ché (HILIC-HPLC) st dung cot 300 x duong kinh trong 21,5 mm,
10 um, TSKgel Amide-80 (Tosoh Bioscience, Stuttgart, Dirc) dugc trang bi ¢dt bao v€ 75
x duong kinh trong 21,5, 10 um, (Tosoh Bioscience, Stuttgart, Durc). Gidm sat dong chay
bang dau do ELSD (Evaporative Light Scattering Detector - Dau do tan xa 4nh sang bay
hot) va didu chinh luu luong dén khi dat 8 cm?/phut (8 mL/phut), st dung gradien g0m
¢6 axit formic chira nude (1% trong nudce, dung moéi A) va axetonitril (dung moéi B). Bit
dau bang hén hop gdm c¢b 75% B va 25% A trong 10 pht, gradien sau d6 dugc giam
xubng con 0% B va 80% A trong vong 10 phit nita. Sau khi gift cac didu kién nay trong
5 phut, gradien duoc cho ting dén khi dat 75% B va 25% A trong vong 8 phut. Tinh ché
duoc 6 phan chiét nhu duoc trinh bay trong Fig.1.

Phén tr tvong tmg v6i phan chiét F5 duge xac dinh 13 carnosin trong khi phan tt
F6 dugc xéac dinh la 1-deoxy-D-fructosyl-N-B-alanyl-L-histidin (dva trén dit liéu LC-
MS va NMR).
Vi du 3: Diéu ché 1-deoxy-D-fructosyl-N-B-alanyl-L-histidin tir glucoza va carnosin

(B-alanyl-L-histidin)

Hbn hop clia carnosin (905 mg; 4 mmol) va kali hydroxit (224 mg; 4 mmol) trong
100 mL metanol duoc hdi luu trong 2 gio. Sau khi lam mét xuéng nhiét d phong, loc dé
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14y ra chit két tia va co dic 16p bé mit trong diéu kién ap suat giam, thu dugc mubi kali
carnosin. Sau d6, hdn hop mubi kali carnosin (2 mmol) va glucoza (360 mg; 2 mmol) trong
metanol (50 mL, pH 5,0 véi axit formic) duge gia nhi¢t & 80°C trong mot binh kin trong 2
gi0. Sau khi lam bay hoi dung moéi trong didu kién &p sudt giam, két thia dugc hoa tan trong
nude va duoe dong khé. Tinh ché san pham phan ting trong céc didu kién twong tu nhu cac

diéu kién trong Vi du 2.

Vi du 4: Piéu ché 1-deoxy-D-fructosyl-N-B-alanyl-N-metyl-L-histidin tir glucoza va
anserine (p-alanyl-N-metyl-L-histidin)

D-Glucoza (127,37 mmol, 2,8 dwong luong) va natri bisulfit (12,389 mmol, 0,28
dwong luong) duoc tao huyén phi trong metanol (38 mL) va glyxerol (19 mL). Sau khi
khuéy trong 30 phut ¢ 100°C, mudi nitrat clla anserine (44,22 mmol, 1,0 duong luong,
Bachem) va axit axetic (5,1 mL) dugc thém va gia nhiét hdn hop thu duoc trong 3,5 gid
& 100°C. Sau d6 khéi lugng phan ting duge 1am mét va dugc pha loang véi nude (38 mL).
Tinh ché hdn hop bing séc ky long diéu ché sir dung cot Phenomenex Luna 5 p HILIC
250 x 4,60 mm véi dung dich d&m NHsAc 5 mM trong nude (dung moi A) va axetonitril
(90%, dung mdi B), dugc diéu chinh dé dat do pH 5,8. Séc ky d6 thu duoc va gradien
duogc trinh bay trong Fig.2. Dinh thur nhét duoc x4c dinh 1a mudi nitrat trong khi dinh 2 1a
1-deoxy-D-fructosyl-N-B-alanyl-N-metyl-L-histidin mong mudn va dinh 3 twong ting véi
anserine khong phan tmg. Cudi cing, 2,6 g 1-deoxy-D-fructosyl-N-B-alanyl-N-metyl-L-
histidin dugc phan 1ap (15%);

LC-MS (EST): m/z 401,13 (100, [M-HJ"); 'H NMR (400 MHz, 300 K, doteri
oxit,) § 2,70-2,86 [m, 2H], 3,09 [dd, T = 15,8, 8,3 Hz, 1H], 3,26 [dd, J = 15,8, 5,0 Hz,
1H], 3,34-3,40 [m, 2H], 3,36 [m, 2H], 3,71-3,77 [m, 1H], 3,78-3,83 [m, 1H], 3,85 [s,
3H], 3,88-3,92 [m, 1H], 3,99-4,05 [m, 2H], 4,51 [dd, J=8,5, 5,5 Hz, 1H], 7,24 [s, 1H],
8,54 [s, 1H]; 3C NMR (100 MHz, 300 K, doteri oxit) § 28,77, 33,28, 35,87, 47,24,
55,96, 56,18, 66,85, 71,74, 72,14, 72,68, 98,18, 120,99, 133,96, 138,25, 174,55,
179,19.

Vi du 5: Danh gid cdm quan carnosin (B-alanyl-L-histidin) va anserine ($-alanyl-N-
metyl-L-histidin) trong nudc ding mau
Céc thi nghiém vé cam quan dugc thuc hién trong phong hoi ddng cam quan &

20-25°C. Dé tranh cam giac vi hodc huong thom sau mii, kep miii dugc st dung. Hoi
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déng cadm quan gém 8 dén 14 ngudi duge dao tao. HOi déng duoc dao tao dé danh gia
vi ctia cac dung dich chira nude (mdi dung dich la 1 mL) cua cac hop chét c6 vi tiéu
chuén sau ddy bing cach st dung phép thir tam gidc: theo tudn tu 1a sacaroza
(50 mmol/L) va L-alanin (15 mmol/L), cho vi ngot; axit lactic (20 mmol/L) cho vi
chua; NaCl (12 mmol/L) cho vi man; 1an luot cafein (1 mmol/L) va quinin hydroclorua
(0,05 mmol/L) cho vi ding; natri glutamat (8 mmol/L, pH 5,7) cho vi umami; va tanin
(0,05%) cho vi chat. Cam gidc “vi thit tring” trong miéng duoc danh gid trong dung
dich nude dung mAu duge didu ché tir mononatri glutamat monohydrat (1,9 g/L), dich
chiét ndm men (2,1 g/L), maltodextrin (6,375 g/L) va natri clorua (2,9 g/L) trong nudc
déng chai (pH 5,9).

Xéc dinh ndng d6 ngudng mui vi ctia B-alanyl-L-histidin trong nudc ding mau
bang cach sir dung thi nghiém ba phuong 4n luan phién v6i hai dung dich khong chira
chit thir nghiém va mot mu c6 cac nong do B-alanyl-L-histidin tdng dan. Tim duoc
nong d6 ngudng mui vi la 22°700 pmol/L (5,3 mg/g) dé ¢6 vi chua dam da va cam giac

vi thit tréng trong miéng.

C6 thé x4c dinh ndng dd ngudng mui vi clia B-alanyl-N-metyl-L-histidin béng

phuong phép tuong tu nhu phuong phap mo ta trén day d6i voi B-alanyl-L-histidin.

Vi du 6: Danh gid cam quan 1-deoxy-D-fructosyl-N-B-alanyl-L-histidin va 1-deoxy-D-
fructosyl-N-B-alanyl-N-metyl-L-histidin trong nuéc ding méu

X4c dinh ndng d6 ngudng mui vi cta 1-deoxy-D-fructosyl-N-B-alanyl-L-histidin
trong nudc ding mau nhu mo ta trong Vi du 5 va ndng d6 tim duoc 1a 4°400 umol/L
(1,7 mg/g) dé co6 vi chua dam da va cam giac vi thit tréng trong miéng. Gi4 tri ngudng
mui vi nay thdp hon dang ké so v&i mirc ngudng 22°700 pmol/L (5,3 mg/g) duoc xéc
dinh cho p-alanyl-L-histidin twong tng trong cling hé mau thit nghiém (xem Vi du 5).
Trong thuc té, gia tri ndy twong tng véi gia tri ndng do ngudng mui vi da dugc gidm
theo hé s6 bing khoang 5.

Két qua nay c6 nghia la cAn mot lugng phan tir 1-deoxy-D-fructosyl-N-B-alanyl-
L-histidin it hon khoang 5 1in so v&i B-alanyl-L-histidin twong tng trong cling diéu
kién dé tao cung tac dung ting cudong hwong vi va mui vi umami trong mot san phim

thuc phim.
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C6 thé quan sat duoc két qua trong tu va muc giam dinh luong gidng nhau khi
kiém tra va so sanh céc gid tri ngudng mui vi cua 1-deoxy-D-fructosyl-N-B-alanyl-/N-

metyl-L-histidin v6i anserine (B-alanyl-N-metyl-L-histidin).

Vi du 7: Xac dinh va dinh luong 1-deoxy-D- fructosyl-N-B-alanyl-L-histidin trong nudc
dung thit

Ché bién nude dung trong moén bd ham kiéu Phép: Céc nguyén liéu (tir cho dia
phuong) va khdi lugng ctia chiing duge téng hop trong Bang 1. Cac miéng thit duoc ngdm
trong 5 L nude lanh. 22,5 g NaCl duoc thém vao va hén hop duge niu s6i. Sau 2 gio,
thém rau cu cit nho vao nude ding va ndu soi thém mot giod nita. Hon hop duoc loc aé

loai b cac phan cung.

Bang 1: Nguyén lidu moén bo ham kiéu Phap

Rau cu Thit
Toi tay 140 g Nac vai bo 624 g
Hanh tay 45 ¢ Thit dAu vai cudn bo 62¢g
Cén tay 108 g Tuy xuong 180 g
Cu cdi tron 88 g Khép xuong bé 190 g
Dinh huong 0,35¢g Duobi bo 303 g
Ca rdt 136 g Suon lung thit bo 251 g

Ché bién nude dung thit: Cac miéng thit dugc ngdm trong 5 L nude lanh (Bang
1). 22,5 g NaCl duoc thém vao va hdn hop duge nu sbi trong 3 gid. Hon hop duge
loc @& loai bo cac phan cting.

50 mL nudce dung dugc pha véi mot luong chuén duoc gin nhan Cs, duge cho
vao 6ng Strata C18-E va pha lodng voi nude dé dat ty 1& pha lodng hiéu qua béang 1:10.
Thuc hi¢n dinh luong béng phén tich pha lodng déng vi bén, sur dung HPLC-MS dugc
trang bi c6t TSKgel-Amide 80 (3 um, 2 mm x 150 mm tir Tosoh Bioscience, Stuttgart,

Duc) va cot bao vé TSKgel-Amide 80 (3 pm, 2 mm x 10 mm tir Tosoh Bioscience,

Stuttgart, Dirc). Dung mdi rira giai hip A 1a hdn hop ctia axetonitril v6i axit formic 1,0%
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va dung méi rira giai hdp B 1 nuéc va axit formic 1,0%. Thé tich tiém 1a 3 uL. Luu lugng
12 0,2 cm®/phat (0,2 mL/phut). Gradien dung mdi bt ddu véi 95% A tir 0 t6i 5 phit, sau
d6 95-5% A tir 5 dén 15 phit, 5% A trong 10 phuit, 5-95% tir 27 dén 30 phut. Bang 2 tong
hop céc diéu kién MS.

Bang 2: Chuyén dich Kkhéi

Chét MW [Da] Q1 — Q3 DP? | CE® | CXP®
[m/z]
1-deoxy-D-fructosyl-N-/- 388 389 — 305 71 25 4
alanyl-L-histidin

aThé phan manh; bNing luong va cham; CThé dau ra

Tim duoc 1-deoxy-D-fructosyl-N-B-alanyl-L-histidin v6i ham lugng 10 va
7 umol/L trong nudc dung thit va nuée dung bo ham kiéu Phap. Ham lugng nay tuong
tng v6i ham lugng nude dung 14n luot bing khoang 2,7 va 3,9 ng/g.
Vidu 8: Cac ché pham gia vi

Sup ga duoc ché bién béng cach hoa tan 6 g bot vi ga (cong thirc chi tiét duoc
trinh bay trong Bang 3) va 1 g mononatri glutamat trong 500 mL nu6c noéng. 1-deoxy-
D-fructosyl-N-B-alanyl-L-histidin hodc 1-deoxy-D-fructosyl-N-p-alanyl-N-metyl-L-

histidin duoc thém vao v&i ham lugng 2 g/L.

Bang 3: Ché pham bot vi ga

Thanh phan | Khéi luong (%)
Bot thit ga 30
Tinh bot 1,52
Huong vi 2,58
Bot can tay 0,50
Bot toi 0,90
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Mo ga 8,00
Maltodextrin 56,50
Tong 100

Mudi hai ngudi trong hoi dong thue hién danh gid cdm quan, trude do kha ning
cam quan cua ho dd dugc sang loc. Nhitng ngudi trong hoi ddng duoc yéu ciu ném 2
mén stp ga, mot stp khong chira 1-deoxy-D-fructosyl-N-B-alanyl-L-histidin va mot
sup chita 1-deoxy-D-fructosyl-N-S-alanyl-L-histidin (2 g/L). Nhitng ngudi trong hoi

dong duoc yéu cau md ta su khac nhau vé cam giac néu co.

Hoi ddng cam quan két luan rdng sip ga co chira va khong chira 1-deoxy-D-
fructosyl-N-B-alanyl-L-histidin c6 sy khéc biét rd rét va viec bd sung 1-deoxy-D-fructosyl-

N-B-alanyl-L-histidin d4 1am ting dang ké vi thit ga ludc va vi thit.

Thuc hién déanh gid cam quan tuong tu dbi véi cac mAu stp ga cé chira va khong
chita 1-deoxy-D-fructosyl-N-B-alanyl-N-metyl-L-histidin trong nudc dung ga ham
luong 2 ¢/L. Hoi ddng cam quan két luan rang stp ga c6 chira va khong chira 1-deoxy-
D-fructosyl-N-B-alanyl-N-metyl-L-histidin c¢6 su khac biét 10 rét va viec bb sung 1-
deoxy-D-fructosyl-N-f-alanyl-N-metyl-L-histidin da lam tdng dang ké vi thit ga ludc va
vi thit.

Vidu 9: Céc ché phém gia vi

Sup ca chua duoc ché bién bing cach hoa tan 6 g bot vi ca chua (cong thic chi tiét
duoc trinh bay trong Bang 4) trong 500 mL nudc nong. 1-deoxy-D-fructosyl-N-B-alanyl-
L-histidin hodc 1-deoxy-D-fructosyl-N-B-alanyl-N-metyl-L-histidin dugc thém voi ham
lugng 2 g/L vao stp.

Bang 4: Ché phim bt stp ca chua

Thanh phan Khéi luong (g)
Dich chiét nAm men 0,036
Duong tring 0,348
Huong vi 0,629
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Bot ca chua 0,03
BOt lia mi 0,562
Tinh bt ngd 0,247
GOm guar 0,012
Bt gia vi 0,071
Maltodextrin 0,038
Dau huéng duong 0,022
Téng 2

Hoi ddng cam quan két luan ring stp ca chua c6 chira va khong chira 1-deoxy-D-
fructosyl-N-B-alanyl-L-histidin ~ hodc  1-deoxy-D-fructosyl-N-B-alanyl-N-metyl-L-
histidin ¢ su khac biét 13 rét; va su bd sung 1-deoxy-D-fructosyl-N-B-alanyl-L-histidin

hodc 1-deoxy-D-fructosyl-N-B-alanyl-N-metyl-L-histidin lam ting dang ké vi ngon va

huong vi cho cdc mon sip nay.
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YEU CAUBAO HOQ

1. Hop chét ¢ cong thic tong quét I:

H H ﬂ
_N \/\ﬂ/ N ~ ’\‘o "
HO7LO\ 0 ;\\\./’;\N [ )
HO - I/
N P
/
HO OH R1

trong do R1 1a hydro, nhém Ci, Ca, Cs, hodc Cs alkyl; hodc mudi ctia hop chét nay.

2. Hop chét theo diém 1, trong d6 R1 1 hydro hoic nhém metyl; hodc mudi ca
hop chét nay.

3. Ché phdm chira hop chit theo diém 1 hodc 2 véi lugng it nhéit bing 1 mg/g, trong

d6 ché phim nay duoc ding trong thuc pham.

4. Ché pham theo diém 3, trong d6 ché pham nay duoc chon tir nhém bao gém san
pham gia vi st dung trong nau &n, chat phu gia nau dn, nudc sot hodce sup ¢6

dac, san phém thirc dn kh6 hodc udt danh cho tha cung.

S. Hop chét ¢ cong thirc tong quat I:
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trong dé R1 1a hydro, nhém Ci, Ca, Cs, hodc Cs alkyl; hodc mubi cia hop chét nay,

dé 1am tang huong vi clia san pham thuc pham.

Hop chét c6 cong thire tong quét I:

HO N\/\ﬂ/m\a “on
HO —< 0) ° \‘“\”%/\;/N D
) N-—
o oM R

trong d6 R1 1a hydro, nhém Ci, Cz, Cs, hodc Cs alkyl; hoac mudi cta hop chét nay,

dé lam tang vi umami cda san pham thuc pham.

Ché phim chtra hop chat theo diém 1 hozc 2 véi lugng it nhat bang 1 mg/g, trong
d6 ché phim nay duoc ding trong thuc phim dé 1am ting huong vi ctia san pham

thuc pham.

Ché pham chtra hop chat theo diém 1 hodc 2 v&i lugng it nhit bing 1 mg/g, trong
d6 ché pham nay duogc ding trong thuc pham dé 1am ting vi umami cla san phim

thuc pham.

Phuong phép lam tang huong vi va/hodc vi umami ctia san pham thuc phim ding
trong ndu dn, bao gdm budc thém hop chét theo diém 1 hoic 2 hodc ché phdm

theo diém 3 hodc 4 vao san pham thuc pham.

Phuong phép theo diém 9, trong d6 ndng d6 cudi ctia hop chat theo diém 1 hozc

2 trong san pham thuc phadm it nhit bang 1 mg/g.
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