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(54) CHAT BO SUNG CHO THUC AN, PO GIA VI CHUA TAC NHAN GIA TANG
VI MAN VA PHUGNG PHAP GIA TANG VI MAN
(57) Sang ché dé cap dén tac nhan gia ting vi man va phuong phap san xuat tic nhan gia
tang vi man, va phuong phap gia tang vi man cho thyc pham va d6 udng. Bé dat dugc muc
dich nay, sang che dé xuét tac nhan gia ting vi man chtra hop chat co cong thirc chung (1)
dudi day hodc mudi ctia né [trong cong thirc nay, R 1a nhu duoc dinh nghia trong phan mé
ta].
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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén tac nhén gia ting Vi man mai va phuong phap san
xuét tic nhan gia ting vi man, va phuong phap gia ting vi min ding cho thuc
phdm va dd ubng. Sang ché ciing d& cép dén chét bd sung cho thirc an, dd gia vi,
va thue phdm va dd udng,

Tinh trang k§ thuét ciia sang ché

Natri 14 khoang chét chu yéu ding cho co thé séng, va mudi (natri clorua)
1a chét cuc ky quan trong 1am ngudn hép phu natri. Ion natri gép phan vi du duy
trl thé tich dich ngoai bao, diéu chinh 4p suét thim thiu va duong luong
axit-bazo, truyén din than kinh, va tao ra tiém nang cia mang lién quan dén su
vén chuyén hoat héa mang chuyén cua chit, va do vay 1a khéng thé thiéu dé duy
trl cude sbng.

Tuy nhién, dé lam ting d6 ngon miéng cta thuc pham, lugng hép thu
mubi cé xu hudng tréd nén dit tién. Vi du, lwong hip thu mudi co ban duge dé
xuét boi BO y té, Lao dong va Phuc loi, Nhat ban 1a nhé hon 9,0g/ngay d6i véi
dan 6ng truéng thanh va thip hon 7,5g/ngay ddi véi phu nit truéng thanh
("Dietary Reference Intakes for Japanese (2010 edition)" (Ministry of Health,
Labour va Welfare)). Ngoai ra, luong hép thu mudi co ban dugc dé xuét boi T6
chire y t& thé gidi (WHO) 1a thip hon 6,0g/ngay ("Dietary Reference Intakes for
Japanese (2010 edition)" (Ministry of Health, Labour va Welfare)). Mét khéac,
lwong hép thy mubi thuc té dbi véi nguoi Nhat 1a 11,6g/ngay dbi véi dan ong
truéng thanh va 9,9 g/ngay ddi véi phu nit trudng thanh. Do vay, cé khoang 1én
gifta cac lwong thuc t& va cac gia tri co ban ("National Health va Nutrition
Survey, 2009" (Ministry of Health, Labour va Welfare)).

D4 chi ra rang lvong mudi du nay c6 thé 13 nguyén nhén gia ting huyét
ap, va so rang su gia ting huyét ap c6 thé gay ra céc bénh dot quy ndo va tim.
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Trong cac truong hgp nhu vay, cé nhu cAu manh vé chét thay thé cho mubi hoic
tac nhan gia ting vi min giéng nhu mubi, c6 thé mang lai vi min cho thuc pham,
nhu mét phuong phap dé dat duge lugng hép thy mudi giam.

Chét thay thé mudi 1a nguyén liéu ma c6 thé dugc sir dung thay cho mubi
va thé hién vi man ban than né. Nhu chét thay thé mudi, kali clorua 13 d& biét (tai
liéu sang ché 1). Tuy nhién, kali clorua thé hién vi ddng ngoai vi min, va do d6
lam giam d6 ngon cta thuc phdm. Ngoai ra, luong hép thu kali du 13 bét tién vé
sinh ly.

Nhu tac nhén gia tang vi mén, c6 thanh phﬁn ma vé co ban khoéng c6 vi
man cda ban than né cho phép cdm nhan manh vé vi man cta mubi (natri clorua)
khi duoc str dung két hop véi mudi. Cac tac nhan gia ting vi min khéc nhau da
duoc dé xuét. Trong cac trudong hop ndy, tuy nhién, can gia ting thém xét vé do
bén cua tac dung gia ting vi man.

Danh muc tai liéu
Tai liéu sang ché

Tai lidu sang ché 1: JP 63-287460 A
Ban chit k§ thuit ciia sing ché

Muc dich chinh cta sang ché 13 d& xuét tac nhan gia ting vi min méi va
phuong phép gia tdng vi mén cho thuc phim va dd udng.

Céc tac gia sang ché da nghién ctru k§ dé dat dugc muc dich néu trén.
Két qua 13, cac tac gia da phat hién ra rang hop chit ¢ cong thl'xc; chung (1) sau
day hodc mudi cta né cé thé duge sir dung mét cach phi hgp lam téc nhan gia
ting vi min. Sang ché dugc hoan thanh qua céc nghién ctu tiép dua vao phat
hién nay. |

Tt 14, sang ché bao ham cac khia canh theo séng ché theo cac giai phap
sau.

1. Tac nhan gia ting vi man gém hop chét c6 cong thirc chung sau day (1) hodc
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muoi cua no:

H

NH, (1)
trong do R la:
(i) nhém hydrocacbon mach thang hodc mach nhanh c6 1 dén 5 nguyén tir
cacbon ma cé thé bi gidn doan bdi nguyén tir khac loai, trong d6 nhém
hydrocacbon c6 thé ¢6 it nhdt mot nhém duge chon tir nhdm gbém nhém carboxyl
va nhom hydroxyl; hodc
(i1) nguyén tu hydro.
2. Tac nhén gia tang vi man theo muc 1, trong d6 hop chét c6 cong thirc chung
(1) hodc mudi cia né bao gdbm hop chét duoc biéu dién bang bét ky mét trong sd

céc cong thire chung tir (2) dén (6) sau day hozc mudi cta né:

H
YN——CmHZm-(Q}q—CnHZn—OH o

NH,

HN

H
HNYN—CmHZm-{Qt—CnHZn—COOH

3),
NH,
OH
H |
HN YN-—Cm-HZm--ﬁ—Cn-HZn--OH @,
NH,
COOH
H
HNYN—Cm-Hzm-—ﬁ—Cn-Hva—COOH ),
NH,
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H
HNY N_CkHZK_H

NH, (6)

trong do:

Q la nguyén tr khac loai, va q 1a 0 hodc 1;

mdi m van 12 sé nguyén tir 1 dén 4, va m+n 1 sd nguyén tir 3 dén 5;

mdi m’ va n’ 1a sb nguyén tir 1 dén 3, va m'+n' 1a sd nguyén tir 2 dén 4;
va

k 12 s6 nguyén tir 0 dén 3.
3. Tac nhéan gia tang vi man theo muc 1, trong d6 hop chét c6 cong thirc chung
(1) hodc mudi ctia n6 bao gdm hop chét ¢ cong thirc chung (7) sau day hodc

muoi cua no:

H
HN N\Q/OH
DY
trong d6 p 1a sb nguyén tir 3 dén 5.
4. Phuong phap san xuét tac nhan gia ting vi min gdm hop chét c6 cong thirc

chung (1) sau ddy hoac muoi cua no:

H

NH; (1)
trong do R la:
(i) nhém hydrocacbon mach thing hodc mach nhénh c6 1 dén 5 nguyén ti
cacbon ma c6 thé bi gian doan bdi nguyén ti khac loai, trong d6 nhém
hydrocacbon c6 thé c6 it nhAt mdt nhém duge chon tir nhém gdbm nhém carboxyl
va nhém hydroxyl; hoac
(ii) nguyén tu hydro,
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Phuong phép san xudt bao gdm cic budc cho S-metylisothioure hodc
mubi ciia né phan tmg v6i hop chat amin so cap c6 cong thirc chung (X) sau day:
H,N—R (X)
trong d6 R nhu dugc dinh nghia & trén.

5. Phuong phép san xut tac nhan gia ting vi min gbm hop chat dugc biéu dién

bang bét ky mot trong sb cac cong thire tir (2) dén (6) sau day hozc mubi ciia né:

H
N—CyoHar{ Q—CH—OH
Y q (2)

HN

NH,
HN H—cmH2m Q}—C,H,,—COOH
q
),
NH,
OH
H |
HNYN—Cm-HZm--ﬁ—Cn-HZn-—OH @),
NH,
COOH
HN H—C Hzp-C—C;Hy,—COOH
Y m't 2m' H n't12n' (5),
NH,
H
HNYN—CKHZK H
NH, (6)

trong do:
Q la nguyén tir khac loai, va q 1a 0 hoac 1;
mdi m va n 12 s6 nguyén tir 1 dén 4, va m+n 1a sd nguyén tir 3 dén 5;

moi m’ va n’ 1a s6 nguyén tir 1 dén 3, va m'+n' 1a s6 nguyén tir 2 dén 4;
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va

k 12 s6 nguyén tir 0 dén 3,

phuong phép san xuit tic nhén gia ting vi min gdbm budc cho
S-metylisothioure hodc mudi ctia né phan tmg véi hop chit aminoalcohol c6
cobng thirc chung (X2) hodc (X4) sau day, hop chét axit aminocarboxylic c6 cong
thirc chung (X3) hoac (X5) sau day, hodc hop chét alkylamin c6 cong thirc chung
(X6) sau day:

HoN—CuHa{Q —CyHa,—OH (X2),
HZN—cmHZm{Q}q—anZn—COOH (X3),
OH
(X4),
HoN——CryHam~G——CiyHanr=OH
COOH
(X5),
HaN—CiyHam~G—CyiHan—COOH
H,N—/CHy—H (X6)

trong d6 Q, q, m, n, m', n', va k 1a nhu dugc dinh nghia & trén.
6. Phuong phép san xuit tic nhin gia ting vi min g6m hop chit c6 cong thirc

chung (7) sau ddy hodc muoi cta no:

H
HN N\Q/OH
Y p
NH, (7)
trong d6 p 13 s6 nguyén tir 3 dén 5,
Phuong phdp san xudt tic nhan gia ting vi min gdm bude cho
S-metylisothioure hodc mudi cta nd phan Gng véi hop chit aminoalcohol c6

cong thirc chung (X7) sau day:
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H,N OH
\9/ X7)

p
trong d6 p nhu dugce dinh nghia & trén.
7. Chét bd sung cho thirc 3n gdm hop chit hoic mudi ctia n6é nhu duge mo ta
trong bat ky mot trong s6 cac muc 1 dén 3.
8. Bd gia vi gdbm hop chit hoic mudi cta né nhu duge md ta trong muc bét ky
trong sb cac muyc tir 1 dén 3.
9. Do gia vi theo muc 5, trong d6 dd gia vi c6 natri clorua.
10. Thuc phdm va dd ubng gdm hop chét hodc mudi cua né nhu dugc md ta
trong bat ky mot trong s6 cac muc 1 dén 3.
11. Thuc phim va dd udng gdm hop chit hozic mudi ciia né nhu duge mo ta
trong bét ky mét trong s6 cac muc 1 dén 3 v6i luong 10 ppm hodc cao hon.
12. Thyc phdm va dd udng theo muc 10 hozc 11, trong d6 thyuc phim va db uéng
duge bd sung vao dé hop chét hodc mudi cua n6 nhu duoc md ta trong muc bét
ky trong sb cac muc tir 1 dén 3.
13. Thuc phdm va dd udng theo muc bét ky trong s6 cac muc tir 10 dén 12, trong
d6 thuc pham va d6 udng con chira natri clorua.
14. Phuong phép gia tdng vi mdn dung cho thuc phim va d6 ubng gdm bude bd
sung hop chét hodc mubi ctia né nhu dwgc mé ta trong muyc bét ky trong s cac
muc tir 1 dén 3 vao thuc pham va db udng.
Hiéu qua cua sang ché

Theo mot phuong 4n, sang ché dé xuét tac nhan gia ting vi min méi. Tac
nhan gia ting vi min ctia sang ché ¢ hiéu qua gia ting vi min cao va khong c6
vi min va khéng cé vi la va mui la khac véi vi mén cda ban than n6. Do do, vi
du, viéc bd sung tic nhén gia ting vi min cla sing ché 1am chét bd sung cho
thirc an, do gia vi hodc twong tu vao mudi c6 thé tao ra thuc phdm c6 luong mubi

giam trong khi ¢6 vi mén v6i vi ngon cao.
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MO ta chi tiét sang ché
1. Tac nhan gia tang vi mén

Sang ché dé cap dén tac nhan gia ting vi man. O day, tac nhén gia ting vi
man 1& chit ma vé& co ban khong c6 vi min clia ban thdn né ma cho phép cam
nhén manh v& vi min ctia mudi (natri clorua) khi duoc sir dung két hop véi mudi.
Céc vi du cu thé vé& ching bao gdm: chit c6 tac dung cho phép vi min dudi
ngudng cua chit ¢6 vi man, von khong thé cam nhéan dugc, duoc cam nhan khi
cho phép cung tdn tai voi chat ¢6 vi min; va chét ¢6 tac dung cam nhén vi min
manh nho viéc bd sung no.

T4c nhan gia ting vi min theo sang ché bao gdm hop chét cé cong thirc

chung (1) sau ddy hodc muoi cia no.

H
HNY N—R

NH, (1)
[Trong cong thirc nay, R la:

(i) nhém hydrocacbon mach thing hodc mach nhanh c6 1 dén 5 nguyén
tt cacbon ma cé thé bi gidn doan béi nguyén tir khac loai, trong d6 nhém
hydrocacbon cé thé ¢6 it nhit mot nhém duoc chon tir nhém bao gém nhom
carboxyl va nhom hydroxyl; hodc

(ii) nguyén tr hydro.

Hop chét c6 cong thirc chung (1) 14 hop chit c6 nhém guanidino hozc
guanidin.

Nhém hydrocacbon ¢6 thé 1a nhém hydrocacbon no hodc c6 thé 1a nhém
hydrocacbon khong no.

Vi du cu thé v& nhém hydrocacbon mach thing hosc mach nhanh c6 tir 1
dén 5 nguyén tir cacbon trong trudng hgp khong bi gian doan bdi nguyén tir khac

loai 12 nhém alkyl nhu nhém metyl, nhém etyl, nhém n-propyl, nhém isopfopyl,
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nhém n-butyl, nhém isobutyl, nhém sec-butyl, nhém tert-butyl, nhém n-pentyl,
nhoém isopentyl (3-metylbutyl), nhém neo-pentyl (2,2- dimetylpropyl), nhém
1-metylbutyl, nhém 2-metylbutyl, nhém 1-etylpropyl, nhém 1,1-dimetyl- propyl
hodc nhéom 1,2-dimetylpropyl.

Khi nhém hydrocacbon bi gian doan bdi nguyén tur khac .loai, 14y vi du,
nhém hydrocacbon ¢6 tir 2 dén 5 nguyén tir cacbon trong d6 khung cacbon cta
nhom alkyl bi gian doan bdi mot hodc nhiéu, t5t hon 1a mét nguyén ti khéac loai.

Céc vi du cu thé v& nguyén tir khac loai bao gém nguyén tr oxy va
nguyén t&r luu huynh. Nguyén tir khéc loai t6t hon 12 nguyén tir oxy.

Nhoém hydrocacbon cé thé ¢6 it nhdt mot nhém duoc chon tir nhém gém
nhom carboxyl va nhom hydroxyl. Khi nhom hydrocacbon c6 hai hodc nhiéu
nhém, cdc nhém nay c6 thé 13 gidng hodc khac nhau. Céc vi du cu thé vé ching
bao gbém, nhung khong giéi han &, cac khia canh nhu khia canh c6 mét nhém
carboxyl, khia canh c6 mdt nhém hydroxyl, khia canh c6 tdng cong hai nhom, vi
du, mdt nhém carboxyl va mot nhém hydroxyl, khia canh ¢6 hai nhém carboxyl,
va khia canh c¢é hai nhém hydroxyl. Khia canh c6 mgt hodc hai nhém hydroxyl
da cho 12 khia canh uu tién xét vé hiéu qua gia ting vi man dic biét cao.

Khi hop chét c6 cong thirc chung (1) c6 nguyén tir cacbon bat dbi xtng,
hop chit c6 thé chita chat dong phan R, chit ddng phan S hozc hdn hop clia
ching & ty 18 bét ky hodc ¢ thé 12 hdn hop raxemic. Hop chét theo séng ché, khi
¢6 hai hodc nhiéu nguyén tir cacbon bat d6i xtmg, c6 thé 1a bt ky mot trong sb
céc chét ddng phan hodc hon hop ctia ching.

Muéi cua hop chét khong bi gi6i han cu thé mién 14 mubi khong anh
huéng dén hidu qua gia tang vi man. Ngoai ra, t5t hon 1a mudi khéng ¢6 vi la va
mui la. Cac vi du v& mudi nay bao gdm céc mudi cta axit hitu co va cac mudi
clia cac axit vo co. Trong sb cac mubi ndy, cac axit hitu co duge vu tién va

hydroclorua dac biét dugc uu tién.
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Khia canh wu tién vé tic nhén gia ting vi min cua sang ché duge 13y vi
du 13 tc nhan gia ting vi min gdm hop chét ¢ bit ky mot trong sd cac cong
thirc chung tir (2) dén (6) sau day hodc mudi ciia nd. Tac nhén gia ting vi min
g6m hop chét c6 bat ky mdt trong s6 cac cong thirc chung tir (2) dén (6) sau day
hodc mudi ctia né duoc uvu tién dic biét xét tir quan diém rang hiéu qua gia ting

vi man 1a cao va cam thay co rat it hodc khong c6 vi la va mui la.

H
HN \"/N—CmHZm-(Q%—CnHZn—OH o

NH,
HN H—cmH2m Q}—C,H,,—COOH
q
3),
NH,
OH
HN H CmH Clt Cn'Hzy—OH
Y m'ti2m’ H n'"i2n’ (4)’
NH,
COOH
HN H—C Hom-C—CHz,,—COOH
Y m''i2m' H n'ti12n’' (5)’
NH,
H
HNYN—Cksz H

[Trong céc cong thirc nay:
Q la nguyén tr khéc loai, va q 1a 0 hodc 1;
mdi m va n 14 sb nguyén tir 1 dén 4, va m+n 13 s6 nguyén tir 3 dén 5;

moi m’ van’ 1a sO nguyén tir 1 dén 3, va m'+n' 1a s6 nguyén tir 2 dén 4;
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k 12 s6 nguyén tir 0 dén 3.]

Trong cac cong thirc chung (2) va (3), mdi m van 1a sd nguyén tir 1 dén 4,
va m+n 12 sd nguyén tir 3 dén 5. Trong cic cong thirc chung (4) va (5), mdi m’
van’ 12 sb nguyén tir 1 dén 3, va m+n' 13 s& nguyén tir 2 dén 4. Trong cdng thirc
chung (6), k 12 s6 nguyén tir 0 dén 3.

Trong c4c cong thic chung (2) dén (6), -CuHom, -CoHan-, -CorHom-,
-CyHay-, va -CiHae- 12 nhém alkylen 1an lugt ¢6 m, n, m', n', va k nguyén ti
cacbon. C4c khia canh wu tién vé céc nhém alkylen bao gém cac nhém alkylen
mach théng hozc alkylen mach nhanh, mdi nhém c6 nhém metyl 12 nhénh, trong

pham vi ma m va n, m' va n' hodc k théa mén diéu kién néu trén.

—'CHZ_, —CHZ_CHz_ 5 "_CHZ—CHZ_CHZ— 5 _CHg'—CHz—CHz—CHz_ 5
CH3 CH3 CH3
—CH—. ——CH—CH,—, ——CHy—CH—,
CHs CH; CH3
——CH—CH,—CH,—, ——CH,—CH—CH;—, ——CH;—CHy—CH—,
CHj (|3H3 c|:H3 CHj
(|2 T CHy— ——CHZ—T—— —CH-—(I3H—-
CH3 s CH3 s CH3 , CH3

Céc khia canh dic biét vu tién vé cdc nhdom alkylen bao gom cac nhom
alkylen mach thang sau day.
_CHZ—_, _CHZ—CHZ_ 5 —_CHZ—CHZ—CHZ— 5 _CHZ—CHZ_CHZ_CHZ_

Céc vi du cu thé vé hop chat c6 cong thirc chung (2) dugce néu dudi day.

Céc truong hop trong d6 q 1a 0:
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H H H\)\
HNYN\/\/OH HNYNW/\OH HNYN oH
NH, NH, NH,
(2a-i) , (2a-i) (2a-ii))

H H H
HN N HN._N OH HN N\/l\/OH
DA I A GO |

NH, NH, NH,
(2a-v) s (2a-vi) , (2a-vii) ,
HN N HN N HN H\/k
Y OH Y \,<\OH OH
NH, NH, NH,
(2a-ix) s (2a-x) , (2a-xi) ,
HN N OH N HJ\/\
NN
Y OH

(2a-xii) , (2a-xiii) ;

H H H
HN N\/\/L HN Nj/bOH HN N OH
OH Y \‘/\(
ﬁ/ T\l/Hz

(2a-xiv) s

NH NH,
(2a-xvi) ) (2a-xvii) , (2a-xviii) ,
i H H
HNYN\’<\/OH HNYN OH HNYNV\ﬁOH
NH, NH NH
(2a-xx) ; (a-xxi) (2a-xxii)

(2a-viii) )

Céc truong hop trong d6 q 1a 1 va Q la nguyén tir oxy:
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H H H H
N
HNYN\/O\/\OH HNYN\/\O/\OH HNYNTO\/OH HN\\I, \/OTOH
NH, NH, NH, NH,
(2b-i) , (2b-ii) , (2b-iii) (2b-iv) ,
H H H
HNYN\/O\/\/OH HNYN\/\O/\/OH HNYN\/\/O\/OH
NH, NH, NH,
(2b-v) , (2b-vi) , (2b-vii) ,
H H H
HNs_N._O._~ HN._N ~ HNy_N._O HN H\/L Y
Y T OH Y jﬂo OH Y WAOH Y o OH
NH, NH, NH, NH,
(2b-viii) , (2b-ix) , (2b-x) ) (2b-xi) ,
N \)\ N N
HNYN\/O OH HNYN\/\OJ\OH HNYNTOTOH
NHz NH2 NH2 )
(2b-xii) , (2b-xiii) , (2b-xiv)
H H H
HNYN\ﬁO\/OH HNYN\/O\ﬁOH HNYN\/O\/\/\OH
NH, NH, NH,
(2b-xv) (2b-xvi) (2b-xvii) ,
HN H HN “ o HN H
Y \/\o/\/\OH Y ~ N \/\OH Y \/\/\o/\OH
NH, NH, NH,
(2b-xviii) , (2b-xix) , (2b-xx) ,
H H H
HNYNTO\/\/OH HNYNY\O/\/OH HNYN\K\/OVOH
NH, NH, NH,
(2b-xxi) ) (2b-xxii) s (2b-xxiii) s
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H

HNYN\/O\/YO
NH,

(2b-xxx)

H
HN._N__O
OH
T T

(2b-xxxiii)

H
HNYNY\OJ\OH
NH,

(2b-xxxvi)

H
HNY N\’/\O\/\ OH

NH,
(2b-xxxix) ,

L
HNY N 0" OH
NH,

(2b-xlii) ,

Céc truong hop trong d6 q 1a 1 va Q la nguyén tir luu huynh:

H

3
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H
HNﬁ/ N \)\ o ~_OH

NH,
(2b-xxv) )

H
HNY N._~ o JVOH

NH,
(2b-xxviii) ;

H
HN.__N OH
NH,

(2b-xxxi) ,

H
HNYNWJ\OAOH
NH,

(2b-xxxiv) ,

H
HNYNVOYL oH
NH,

(2b-xxxvii) ,
HN H
Y W<\OAOH
NH,

(2b-xl) ,

(2b-xliiii)

-15-

(2b-xxvi) ,

H
HNYN\/YO\/OH
NH,

(2b-xxix) s

(2b-xxxii) ,
H
HN _N

ﬁN/H 2 TO\J\OH

(2b-xxxv) ,
H\)\
HNY N O/LOH
NH,

(2b-xxxviii) ,

(2b-xlivi)



(2c-viii) )

(2¢-xii) ,

H
HNYN\’/\S\/OH
NH,
(2c-xv) ,
HN N
Y ~"Ng > "0H
NH,
(2c-xvii) s
H
HN NTS\/\/OH
NH,
(2c-xxi) ,

32051

HN N
Y \r”\s/\OH
NH,

(2c-ix) ,

R~k
N
H YN\/\S OH
NH,
(2c-xiii) ,
H
HNYNVS\I<OH
NH,
(2c-xvi)

H
HNYN\/\/S\/\OH

NH,
(2c-xix) s

H
HNYNW/\S/\/OH
NH,

(2c-xxii) ,
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H
HNQVN\(S\/OH
NH,
(2c-i))
H
HNYN\/\/S\/OH
NH,
(2c-vii)

(ZC'X) ’

ZI

H
HN._N._ _S._OH
T T T

(2c-xiv) ,
\/S\/\/\OH

(2c-xvii) y

H

HN._N
Y ~ S/\OH

NH,
(2¢-xx) s

HNY \(\/S\/OH
NH

(2c-xxiii) ,

H
N

HNQr \/SW/

NH,
(2c-iv)

xA

(2c-xi)

OH



H
HNﬁ/NvS\r\/OH
NH

(2c-xxiv) ,

(2c-xxx) y

H
HN _N__S
OH
T T

(2c-xxxiii)

m L
Y W/\S OH
NH,

(2c-xxxvi)

H
HNY Njé\/\OH

NH,
(2c-xxxix)

P
HNYN S/\OH
NH,

(2c-xlii) ,

Céc vi du cu thé v& hop chét ¢ cong thire chung (3) duge néu dudi day.
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H
HNYN\/I\S/\/OH

NH,

(2c-xxv)

H
HNYN\/\SJ\/OH

NH,
(2c-xxviii) )

H
HN__N OH
NH,

(2c-xxxi) ,

H
HN
YNT)\S/\OH
NH,

(2c-xxxiv) ,

H
HNY NVSW/LOH
NH,

(2c-xxxvii) ,

H
HNYNW<\ S oH
NH;

(2¢c-x1) ,

(2c-xliiii)

Céc truong hop trong do6 q 1a 0:
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(2c-xxxii) s
HN H S\/L
T
NH,
(2c-xxxv) ,

H\)\
HNYN SJ\OH
NH,

(2c-xxxviii)

H
HNY NVS\’<\OH
NH,

(2c-xli) )

H
HNY N\/\SJ(OH
NH,
(2c-xlivi)
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H H H\/L H
HNYN\/\/COOH HNYNW/\ COOH HNYN COOH HNYN\ﬁCOOH
NH,

NH, NH, NH,
(3a-i) , (3a-ii) , (3a-iii) , (3a-iv) ,
NN HN H COOH HN H\)\/COOH HN N COOH
NH, NH, NH, NH,
(3a-v) , (3a-vi) , (3a-vii) , (3a-viii) ,
H H H H
HN.__N HNy_N._~_ ~_ COOH
HNY NW/LCOOH HNY N\KCOOH Y COOH Y
NHZ NH2 NHZ NHz
(3a-ix) , (3a-x) ) (3a-xi) , 3a-xii
N H\)\/\ N
HN.__N
HNYNY\/\COOH HNYN COOH Y \/ﬁ/\COOH
NH, NH, NH,
(3a-xiii) , (3a-xiv) , (3a-xv) ,
Hv\)\ HN N COOH A HN N COOH
N._N c
N coon Y’ Y Y
NH, NH; NH, NH,
(3a-xvi) , (3a-xvii) , (3a-xviii) , (3a-xix) ,
H H H
HNYNK\/COOH HNYN COOH HNYNV\ﬁCOOH
NH, NH, NH,
(3a-xx) ) (3a-xxi) , (3a-xxii)

Céc truong hop trong d6 q 1a 1 va Q 1a nguyén tir oxy:
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H H H H
N N N
HNYNVO\/\COOH HNY ~~o“coon M YNTOVCOOH H YNVO\(COOH
NH, NH_ NH, NH,
(3b-i) : (3b-ii) , (3b-iii) , (3b-iv) ,

H H H
HNYN\/O\/\/COOH HNYN\/\O/\/COOH HNYN\/\/O\/COOH

NHy NH; NH
(3b-v) , (3b-vi) , (3b-vii) ,
H H H H\/L
HNYN\‘/O\/\COOH HNYNT/\O/\COOH HNYN\/OY\COOH HNYN 0~ COOH
NH, NH, NH, NH,
(3b-viii) , (3b-ix) s (3b-x) s ~ (3b=xi)
HNe N 0\/L HN- N J\ HN._N. _O.__COOH
Y COOH Y "0 coon Y T \|/
NH, NH, NH;
(3b-xii) , (3b-xiii) , (3b-xiv) ,
H H H
HN Nj<0\/COOH HNYN\/O\ﬁCOOH HNYN\/O\/\/\COOH
NH, NH, NH,
(3b-xv) , (3b-xvi) , (3b-xvii) s

H H H
H N

NH, NH, NH,
(3b-xvii) R (3b-xix) s (3b-xx) ,
HN H (o) COOH HN H coo N H
Y T N Y \[/\O/\/ OOH H Y W/\/O\/COOH
NH, NH; NH,
(3b-xxi) , (3b-xxii) , (3b-xxiii) ,
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(3b-xxvii) s

H
HNYNVOV\rCOOH
NH

(3b-xxx) s
H

HN._N.__O
COOH
T
(3b-xxxiii) )
H
HNY NW/\OJ\COOH
NH,
(3b-xxxvi) s
HN N
Y \,Qo\/\coori

NH,
(3b-xxxix) )

H
N N\/k
H Y 0~ >COOH
NH,

(3b-xlii) s

Céc truong hop trong d6 q la 1 va Q 14 nguyén ti luu huynh:
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H\)\
HNY N o/\/COOH
NH,
(3b-xxv) s

H
HNYN\/\ OJ\/COOH

NH,
(3b-xxviii) )
H
HN Y N ~o COOH
NH,
(3b-xxxi) ,
H
HNY N%o/\coou
NH,
(3b-xxxiv) y
H
HNY N\/OW/L COOH
NH,
(3b-xxxvii) s
H
HNY NW<\O/\COOH
NH,
(3b-xl) ,
H
HN\\I/ N__O COOH
NH,
(3b-xliiii) ,
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(3b-xxxii) y
H
HN._N

ﬁN/H TO\)\COOH

(3b-xxxv) )
HN n\/L J\
Y 0~ "COOH
NH,

(3b-xxxviii) ,

(3b-xlivi)
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H H H H
N N c
HNYNVS\/\COOH HNYN\/\S/\COOH H YNTS\/COOH H YN\/ST OOH
NH, NH, NH, NH,

(3c-i) , (3c-ii) , (3c-iii) , (3¢-iv) ,

H H H
HNYN\/S\/\/COOH HNYN\/\S/\/COOH HNYN\/\/S\/COOH

NH, NH, NH,
(3c-v) , (3c-vi) s (3c-vii) s
H H H HJ\
HNYN\‘/S\/\COOH HNYNW/\S/\COOH HNYN\/ Sw/\COOH HNYN s >COOH
NH, NH, NH, NH,
(3c-viii) , (3¢-ix) , (3cx) , (3¢-xi)

H H H
HN.__N s\)\ HN N~ J\ HN._N. _S._COOH
Y COOH Y s~ “COOH T'_IZT T

NH, NH,
(3c-xii) , (3c-xiii) , (3c-xiv) )
H H H
HNYNj@\/COOH HNYNVS\ﬁCOOH HNYNVS\/\/\ COOH
NH, NH, NH,
(3c-xv) , (3c-xvi) ) (3c-xvii) )

H H H
N
HNYN\/\S/\/\COOH HNY \‘/\/s\/\COOH HNYN\/\/\SACOOH

NH, NH, NH,
(3c-xvii) , (3c-xix) , (3c-xx) ,
H H H
HNYNTS\/\/COOH HNYNT/\S/\/COOH HNYN\K\/S\/COOH
NH, NH, NH,
(3c-xxi) , (3c-xxii) s (3c-xxiii) )

-21-



(3c-xxiv)

H
HN\\‘,NVS\/k/COOH

NH,
(3c-xxvii)

H
HNYN\/S\/YCOOH
NH,

(3c-xxx)

H
HN._N.__S
COOH
T‘/Hz T w/\

(3c-xxxiii) ,

ansx

HN COOH

(3c-xxxix) ,
HN HJ(
Y s~ COOH
NH,

(3c-xlii) .

Céc vi du cu thé v& hop chat ¢ cong thire chung (4) duge néu dudi day.
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H
HNYN\)\ §~-COOH
NH,

NH,
) (3c-xxv) s (3c-xxvi) s
H H
HNYN\/\S cooH HN N\/\(S\/COOH
NH, NH,
, (3c-xxviii) , (3c-xxix) ,
H H
HNYN\/\S/w/COOH HNYN\/\/SYCOOH
NH, NH,
s (3c-xxxi) , (3c-xxxii) ,
HN N HN N S\/L
Y s~ COOH Y \l/ COOH
NH, NH,
(3c-xxxiv) , (3c-xxxv) ,
N H\/L
HN N N
\\(N\/S\H\COOH H Y S/LCOOH
NH, NH,
(3c-xxxvii) , (3c-xxxviii) s
HN H HN H S
Y j<\SACOOH D \‘<\COOH
NH, NH,
(3c-xI) , (3c-xli) ,
N NS HN R /k
N COOH N "8 cooH
NH, NH,
(3c-xliiii) ; (3c-xlivi)

OH

(4-vii) )

y OH 4y OH 4y OH
HNYN\)\/OH HNYN\/K/\OH HNYN\)W/OH
NH, NH, NH,
(a-i) , (4-ii) , (4-iii) ,
HN Hji/\/on NN ¥ HN H\/m NN OH
A o i I Ay A
NH, NH, NH, NH,
(4-iv) ) (4-v) ; (4-vi) )
NN HN N HN N OH
Y NOH Y OH Y \/\‘/\/
NH, OH NH, OH ) OH
(4~viii) , (4-ix) , (4-x) ,
g OH y OH H M
HN N OH K j)\(OH HNYN\K\/\OH
N | NH, NHp |
(4'XI) s (4-Xili) , (4-xiii) s
HN HWtOH HN N HN. N NN
YU on Y oH
NH, NH, |  OH NH,  OH NH,
(4-xiv) ) (4-xv) s (4-xvi) )

-2
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Céc vi du cu thé v& hop chét ¢ cong thirc chung (5) dugc néu dudi day.

., COOH ., COOH ., COOH
NNk _coon Hn N_A_~ HN N COOH
Y Y COOH Y Jﬁ/
NH, NH, NH;
(5+0) , (5-ii , (5-i) ,
., COOH ., COOH ., GOOH . GOOH
HNYNMCOOH HNYN\)W/\COOH HNYN\)\/((:OOH HNYN\)W{OOH
NH, NH, NH, NH,
(5-iv) , (5-v) : (5-vi) , (5-vii) ,
H H H
HNYN\/\/\COOH HNYN\/\/LCOOH HNYN\/\(\/COOH
NH,  COOH NH,  COOH NH,  COOH
(5-vii : (5-ixi) , (5-%) ,
. COOH ., COOH ., COOH
HNYN\(‘\/COOH HNYNj)\rCOOH HNYNW/K/\COOH
NH, NH, NH,
(5-xi) , (5-xii) , (5-xiii ,
H COOH H H ., GOOH
N A COOH HNYN\[/\(\COOH N coon HNN COOH
NH, NH, | cooH NH,  COOH NH,
(5-xiv) , (5-xv) ; (5-xvi) s (5-xvii)

Céc vi du cu thé v& hop chét c¢6 cong thirc chung (6) duge néu dudi day.

H H H H
HNYNHZ HNYN\ HNYN\/ HNYN\/\ HNYN\]/
NH; NH; NH; NH, NH,

69 (6-i) (6-ii) (6-iv) ) (6-v)

Khia canh duoc uvu tién hon cta tac nhan gia tang vi mén theo sang ché
duoc 14y vi du 14 tac nhan gia ting vi min gdm hop chét dugc biéu dién bing bét

ky mét trong s6 céc cong thirc chung tlr (2)’ dén (6)’ sau day hozc mudi ctia né.

H
HN N (@) OH
T
NH,
H
HN N (0] COOH
h % W G).
NH,

OH

H
HN N OH

4,

NH,
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COOH
H
HN N COOH .
N
NH,
H
HN N H
NH,

[Trong céc cong thirc nay, Q, q, m, n, m', n', va k 1a giéng nhu y nghia dugc mo
ta & trén]

Khia canh duogc uu tién dac biét vé tic nhan gia tang vi mén theo sang
ché duoc 14y vi du 13 tac nhan gia ting vi min gbm hop chit c6 cong thirc chung
(7) sau day hodc mudi ciia né. Tac nhén gia ting vi mdn gdm hop chét c6 cong
thirc chung (7) sau day hosc mudi cia né duge uu tién dic biét xét tir quan diém
rang hiéu qua gia ting vi min dic biét cao va co thé cam thdy khong c6 vi la va

mui la.

H
HN N\Q/OH
Y p
NH, )

[Trong cong thuc nay, p 1a s6 nguyén tir 3 dén 5.]

Céc vi du cu thé v& hop chit c6 cong thirc chung (7) duge néu dudi day.

H H H
HNy_N._~_ OH HN N~ _~ HN._N__~_ ~_OH
Y Y OH Y
NH, NH, NH;
(7-0) , (7-ii) , (7-iii)
Phuong phép tong hop

Hop chét ¢ cong thirc chung (1) hodc mubi cta nd theo sang ché c6 thé
duoc téng hop, vi dy, bang cach cho chét phan ng guanidinyl héa véi hop chit
amin so cip (X) theo so d6 phan tmg-1 (cong thic phan mg-1) thé hién bén
dudi.

Cong thtrc phan Umg-1
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chét phan tmg guanidinyl héa HN
H 2 N—R Y
y

(X) NH

(1)
[Trong cong thirc nay, R nhu duogc dinh nghia ¢ trén.]

Hop chit amin so cp (X) co thé dugc téng hop bang k¥ thuat da biét.
CAn thiy ring san phim ban trén thi trudng cé thé duoc st dung 1am hop chét
X).

Chét phan tng guanidinyl hoa da biét c6 thé duoc sir dung 1am chit phan
tmg guanidinyl hoéa. Cac vi du phu hop vé chét phan tmg guanidinyl héa bao
gbm, nhung khong gidi han 3,
1,3-bis(tert-butoxycarbonyl)-2-(triflometylsulfonyl)- guanidin
(1,3-bis(tert-butoxycarbonyl)-2-(triflometansulfonyl)guanidin) (chét phan Ung
Goodman), 1-amidinopyrazol hydroclorua, N,N'-bis(tert-butoxy-
carbonyl)-1H-pyrazol-1-carboxamidin, va N,N'-bis(carbobenzoxy)-1H-pyrazol-
1-carboxamidin. Luong chét phan ting guanidinyl héa dugc st dung néi chung
tir khoang 0,1mol dén luong du, t5t hon 13 ndm trong khoang tir 0,8mol dén
2,0mol, tvong tng véi 1mol hop chat (X).

Tét hon 13 phan tmg dugc thé hién trong so dd phan tmg-1 dugc thuc
hién c6 mit bazo. Cac vi du vé bazo ma c6 thé duge s dung bao gém, nhung
khong giéi han &, cdc amin bic ba nhu trietylamin, diisopropyletylamin,
N,N-dimetylanilin, N,N-dimetylpiperazin, N-metylpiperazin, va pyridin. Luong
bazo duoc st dung néi chung 1a tir 0,8mol dén luong du, t8t hon 13 nim trong
khoéng tir 1,0mol dén 2,0mol, twong tmg v6i Imol hop chét (X).

Phén tng duoc thé hién trong so d6 phan ung-1 c6 thé duoc thuc hién
trong dung moi. Dung moi khong duoc giéi han cu thé mién 12 khong kim ham

phan tmg xay ra. Cac vi du cu thé v& dung méi ndy bao gdm, nhung khéng giéi
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han &, diclometan, cloroform, dimetylformamit, va tetrahydrofuran. Mot loai
trong s6 cac dung moi co thé duoc st dung mot minh hodc hai hodc nhiéu loai
dung mdi c6 thé duge st dung dudi dang hdn hop. Theo cach khic, khi bazo 1a
chét long, bazo co6 thé duoc str dung lam dﬁng moi.

Nhiét d6 phan mg ciia phan Ung dugc thé hién trong cdng thirc phan
ung-1 no6i chung la ndm trong khoang tir 0°C dén 150°C, t6t hon 1a ndm trong
khoang tir 15°C dén 50°C. Thoi gian phan ng ctia phan tmg dugc thé hién trong
cong thirc phan ing-1 noi chung la nim trong khoang tir 0,1 dén 24 gio.

Trong truong hop st dung chét phan tmg guanidinyl héa dugc gin két
vao d6 nhém bao vé, nhu 1,3-bis(tert-butoxycarbonyl)-2-(triflometylsulfonyl)-
guanidin, viéc loai bé nhom bao vé (phan tng khir bao v€) duge tién hanh. Phan
tmg khir bao vé ¢6 thé duge thyc hién, vi du, duéi didu kién axit. "Dusi diéu
kién axit" 14y vi du cu thé 1a nhung khong gi6i han & "c6 mat axit nhu axit
clohydric, axit sulfuric hogc axit trifloaxetic".

Hop chét c¢6 cong thirc chung (1) hodc mudi cta né theo sang ché cling
¢6 thé duge téng hop bang cach cho S-metylisothioure hodc mudi cta n6 phan
ung véi hop chat amin so cap (X) theo so d6 phan tmg-2 (cong thirc phan Gng-2)
duoc thé hién dudi day. Chét phan tmg guanidinyl hoa can duoc st dung trong
phuong phép tdng hop cta so dd phan tng-1 d4t tién, va do d6 phuong phap
tdng hop theo so d6 phan img-2 dugc vu tién hon xét vé chi phi.

Cong thirc phan ung-2
H

HN SCH3; HN N—R
o T
+ —

(X) NH, NH,

(1)
[Trong cong thirc nay, R nhu duogc dinh nghia ¢ trén. ]

Mubi S-metylisothioure khong dugc gidi han cu thé mién 1a su tong hop
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hop chét c¢6 cong thirc chung (1) khong bi trc ché. Cac vi du vé chiing bao gbm
céc mubi clia axit hitu co va cac mudi cia axit vo co. Cac vi du cu thé vé ching
bao gém hydroclorua, sulfat, nitrat, axetat, tricloroaxetat, va format. Trong )
céc chét nay, sulfat dugc wu tién tir quan diém dé dang thu dugc trén thi truong.

Luong S-metylisothioure hodc mudi ctia né duogc sir dung ndi chung tir
khoang 0,1 dén 10mol, t8t hon 13 ndm trong khoang tir 0,5 dén 3,0mol, twong
ung voi 1mol hop chét (X).

Phan tmg dugc thé hién trong so db phan tmg-2 ¢6 thé dugc thuc hién
khong c6 mit dung moi hogc trong dung méi. Dung mdi khong bi gidi han cu thé
mién khong kim hdm phéan tng xay ra. Dung moi dugc 14y vi du cu thé, nhung
khong gidi han & nudc.

Nhiét d6 phan tmg ciia phan mg dugc thé hién trong so dd phan ng-2
néi chung 13 ndm trong khoang tir 0 dén 200°C, tét hon 1a tir khoang 50 dén
150°C. Thoi gian phan g cia phan tng dugc thé hién trong so d6 phan tg-2
néi chung 13 ndm trong khoang tir 10 phut dén 24 gio.

Khi mudi ctia S-metylisothioure dugc st dung trong phan tmg duoc thé
hién trong so do phan tng-2, mudi twong tmg ctia hop chét ¢6 cong thic chung
(1) néi chung thu dugc 1a san pham. Vi dy, khi S-metylisothioure sulfat duoc st
dung, sulfat cta hop chét c6 cong thire chung (1) thu dugce dudi dang sén phém.
Trong trudong hop nay, mudi ctia hop chét ¢6 cong thirc chung (1) thu duoc co
thd duoc st dung lam mudi d6 hogic cb thé duoc chuyén héa thanh mudi axit
khac, néu can.

K¥ thuat chuyén hoéa khong duge gidi han cu thé. Vi dy, trong trudng
hop chuyén hoéa sulfat thanh hydroclorua, c6 thé 4p dung k¥ thuét lién quan:
chuyén hoa sulfat thanh hén hop cta hydroclorua va sulfat béng cach bd sung tir
0,1 dén 100mol, tot hon 1a tir khoang 1 dén 10mol natri clorua (NaCl) hogc canxi

clorua (CaCl,) tuong ung v6i 1mol sulfat c6 mit silica gel; va ¢d va tinh ché chi
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hydroclorua tir hon hgp thu duge do sy khac biét vé c4c tinh chét vat 1y (cu thé
d6 tan trong dung mdi) gitta sulfat va hydroclorua. Theo khia canh thay thé, c6
thé ap dung k¥ thuat lién quan dén su chuyén hoéa sulfat thanh mudi axit hiru co
twong Gng bing cach tién hanh rira giai st dung dung dich chira axit hitu co (vi
du, axit axetic hodc axit formic) duéi dang pha dong trong phuong phéap sic ky
(vi du, silica gel dugc str dung lam chét mang); va chuyén héa mudi axit hitu co
thu duge thanh hydroclorua bang cach lam ding truong véi lugng du cua axit
clohydric.

San phdm thu dugc qua phéan Umg dugce thé hién trong cong thitc phan
tmg-1 hodc phan tmg dugc thé hién trong cdng thirc phan tmg-2 ¢6 thé duoc cd
va tinh ché nhd phuong phép thuc hién chung. Cac vi du vé phuong phép nay
bao gém, nhung khong giéi han & phuong phép téi két tinh, phwong phap chung
ct, va phuong phap sic ky.

Do vay, hop chét ¢6 cong thire chung (1) hodc mudi cta né duge san xuit.
Su téng hop hop chét ¢6 thé dugc khing dinh, vi du, bing phuong phap da biét
nhu do "H-NMR, do *C-NMR hogc phd khéi (vi du, phd ké khéi ion héa ray
dién tr (MS-ESI)).

Khi hop chét c6 cong thirc chung (1) hodc mudi cta nd 1 c6 san lam san
phim ban trén thi trudng, san phim ban trén thi trudng cling c6 thé duoc si
dung.

T4c nhén gia ting vi mén theo sang ché thé hién tac dung gia ting vi min
cho phép vi mén cua mudi duoc cdm nhan manh. T4c dung gia ting vi mén co6
thé dugc danh gi4 bing thir nghiém cam nhéan. Vi dy v& thir nghiém c4m nhén 12
phuong phép lién quan dén su so sanh cudong d6 vi min cta dung dich nude
mubi & ndng @ dinh trude (vi du, 0,7% trong lugng) (kiem soat) va dung dich
nuéc mudi & cung ndng dd chira thanh phan dugc thir nghiém (Mau A). Khi

thanh phén can duoc thir nghiém c6 tac dyung gia tang vi man, cam thiy vi min
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manh trong mau A so véi nhém kiém soat.

Ngoai ra, khi danh gid tdc dung gia tdng vi man, tdc dung gia tang vi méan
c6 thé ¢6 thd duge dinh luong biang cach: so sanh céc cudng d6 vi mén dung dich
nuée mudi chira thanh phin cin duge thir nghiém (mu B) va nhém dung dich
nuéc cta mudi (nhoém kiém chimg) & ndéng d6 cao hon ndng do clia miu B; va
truy van néng do mubi tai d6 cam nhén duoc vi min twong dwong voi vi mén
clia mau B.

Dé tac nhan gia ting vi min theo sang ché c6 thé thé hién tac dung, can
st dung tac nhan gia tdng vi médn két hop v6i mudi. Tuy nhién, héu hét cac thuc
phdm va d6 ubng can c6 luong mubi giam, nhu dd gia vi hodc xup, ngudn gdc
chtra mudi. Do vdy, tic nhan gia ting vi mdn c6 thé thé hién hiéu qua gia ting vi
min bing cach cling tdn tai v&i mubi chira trong céc thuc phdm va do ubng.
Ngoai ra, tac nhan gia tdng vi man theo sang ché kho ¢6 vi la va mui la, ma duge
coi 14 cc nhuge diém trong giai phép k¥ thuat da bit. Tc 1a cing ton tai téc
nhén gia tdng vi man theo sang ché véi mudi trong thuc phdm va d6 udng cé thé
dat duoc ca lugng mudi giam va d6 ngon miéng cua thuc phém cao.

Thuc phdm va do ubng khong dugc gidi han cu thé va céc vi du vé chiing
bao g@)m: céc nudc x6t nhu nude sbt d4u nanh, miso, nudc sbt, va ketchup; cac
nude x6t chira protein dong vat thuy phén va thyc vat (HAP va HVP), chit chiét
ndm men, cac axit amin, cdc peptit, va twong tu 1am cac thanh phén chinh; céc
thuc phdm nuéc xbt can dugc sir dung 1am nuée x6t ding cho thuc phdm, nhu
bdt xap, nude sét d4u nanh chdm, nuéc sét dau tim, nudce cbt, va nude xot; bot
ngii cbc di xr 1y nhu my soi, banh my, va bim bim; thit va c4 d& ché bién nhu
gidm bbng va xic xich va surimi; xtp; dua chua; va moén an hang ngay. Ngoai ra,
thuc phdm va do ubng bao gdm my #n lidn ma c6 thé duoc nu bang cach bd
sung nudc néng hodc nude (vi du, xip bot va xip 1éng dung cho my an lién, x0p

dung ngay, xtp thit ham, xGp Trung Qudc, xip miso, canh xip suimono, va my
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3n lién kiéu xap).

Luong tac nhin gia tdng vi man theo sang ché can dugc bd sung vao thuc
phdm va db ubng khong bi gi6i han cu thé. Thuc pham va d6 ubng can c6 lugng
mudi giam néi chung dugc bd sung vao d6 nam trong khoang tir 0,2 dén 2,0%
trong luong, dac biét nam trong khoang tir 0,5 dén 1,5% trong lugng mudi tinh
theo ndng do tai thoi diém hép thu thyc phdm va d6 udng. Tac nhan gia ting vi
man theo sang ché c6 thé thé hién tac dung gia ting vi min khi bd sung, vi du, &
néng do 1 ppm hoéc cao hon, t6t hon 13 10 ppm hoéc cao hon, dac biét t6t hon 13
15 ppm hoac cao hon tai thoi diém hép thy thuc phdm va db ubng, twong Gmg véi
mubi chtra trong thuc phém va do uéng v6i luong nhu duge mo ta & trén. Gidi
han trén khong bi gidi han cu thé, nhung co thé dugc dit 13 20% hodc nhé hon,
t6t hon 13 5% hosic nhd hon xét vé tinh tan va tinh chat vi.

Tac nhan gia tdng vi mén theo sang ché c6 thé dugc tao ra c6 dang chi
hop chét néu trén hodc co thé dugc tao ra ¢6 dang ché phim rén hosc ché phdm
16ng. T4c nhan gia tang vi man, khi dugc tao ra dudi dang ché phim, c6 thé chira
chét phu gia ma co thé duoc sr dung dé san xuét thuc phém va do6 uéng, nhu ta
dugc, thudc nhuém hodc huong vi, néu can, mién 13 tac dung gia ting vi min
khong bi kim ham.

Tac nhén gia tdng vi médn theo sang ché c6 thé dugce tao ra dudi dang chét
bd sung cho thirc &n vi du g6m hop chat néu trén hozic mudi ctia né.

2. Db gia vi, va thuc pham va d6 udng

Sang ché ciing d& xuét do gia vi chira hop chét néu trén hodc mudi ctia nd
(tdc nhén gia tdng vi mén theo sang ché).

Hop chét néu trén hogic mudi clia nd 13 tic nhan gia ting vi min theo
sang ché mo ta trong phan “1.” néu trén.

Db gia vi theo sang ché khéng bi giéi han cu thé mién 13 d6 gia vi bao

go6m hop chat néu trén hodc mudi ctia nd va c6 thé duge str dung cho d6 gia vi
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ctia thirc &n. Cac khia canh cu thé vé db gia vi duge 14y vi du 13, nhung khéng
gidi han &: nudc s6t dau nanh, miso, nudc x0t, va ketchup; cac nudce x4t chira
c4c protein dong vat va thuc vat thily phan (HAP va HVP), dich chiét nAm men,
cAc axit amin, cc peptit, va twong tu lam céc thanh phan chinh; va bdt xtp, do
gia vi nude sdt dau nanh, nuéce x4t cing, m& nude, va ném gia vi.

Tu khia canh ma hop chat néu trén hodic mudi ctia né thé hién hiéu qua
gia tang vi man do cung tdn tai véi natri clorua (mudi), nhu khia canh wu tién
cta dd gia vi theo sang ché, khia canh di cho gbm natri clorua. Khia canh nay
cling bao ham: db gia vi gbm hop chét néu trén hodc mudi ctia né (tac nhan gia
tang vi man theo sang ché) va natri clorua; va do gia vi thu dugc bang cach tron
d6 gia vi nay véi chét phu gia ma c6 thé duoc st dung dé san xuét cac thuc phim
va db ubng, nhu t4 dugc, thudc nhudém hoidc huong vi, néu can.

Trong do gia vi cla sang ché, ham lugng cta hop chét néu trén hoc
mudi ctia n6 chi can 13 1 ppm hodc cao hon, t6t hon 1a 10 ppm hodc cao hon, dédc
biét tét 1a 15 ppm hogc cao hon tai thoi didm hép thy thue phdm va db udng. Khi
d6 gia vi theo sang ché chira natri clorua, ham lugng clia natri clorua chi can nam
trong khoéang tir 0,1 dén 2,0% trong lugng, dic biét ndm trong khoang tir 0,3 dén
1,5% trong lugng tai thoi diém hép thu thyc pham va d6 udng.

Séang ché ciing d& xut thuc phim va dd udng gbm hop chit néu trén hodc
mudi cta no (tac nhan gia ting vi min theo sdng ché). Nhu mot khia canh wu tién
ctia n6, thuc phdm va dd udng da cho co bd sung vao dé hop chit néu trén hodc
mubi ctia n6. O day, thuét ngit "bd sung" goi 1a hop chét néu trén hoic mudi cla
né khoéng c6 ngudn gbc tir nguyén liéu thd dung cho thuc phim va d6 ubng,
nhung b sung riéng ré.

Khia canh cu thé cta thuc phém va d0 udng khéng bi gidi han cu thé.
Céc vi du cu thé vé thyc phim va d6 udng bao gdm: céc ngii coc da ché bién nhu

my soi, bAnh my, va bim bim; thit va ca da ché bién nhu gidm bong va xtc xich
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va surimi; xtp; dua chua; va mén &n hang ngay. Ngoai ra, thuc phim va d6 udng
bao gdbm my in 1idn ma co6 thé duoc niu bing cach bd sung nudc néng hodc
nuée (vi du, xtp bot hoic long ding cho my &n lién, xtp an lién, xtp thit ham,
xap Trung Qudc, xip miso, canh xip suimono, va my &n lién kiéu xap).

Nhu khia canh uu tién vé thuc phim va d6 udng theo sang ché, khia canh
d3 cho gém natri clorua.

Trong thuc phim va dd ubng theo sang ché, ham luong ctia hop chét néu
trén hodc mudi cta nd chi can 1a 1,0 ppm hodc cao hon, tSt hon 1a 10,0 ppm hoic
cao hon, dac biét t5t hon 1a 15 ppm ho#ic cao hon tai thoi diém hép thu thuc
pham va d6 udng. Khi thuc phim va do6 ubng theo sang ché chua natri clorua,
ham luong cua natri clorua chi can n3m trong khoang tur 0,1 dén 2,0% trong
lugng, ddc biét nam trong khoang tur 0,3 dén 1,5% trong luong tai thoi diém hép
thu thuc phdm va dd udng.

3. Phuong phép gia tang vi man dung cho thuc phim va d6 udng

Sang ché ciing dé xuét phuong phép gia ting vi min ding cho thuc
phim va do ubng. Phuong phap theo sang ché bao gdm budc bd sung hop chét
néu trén hoic mudi clia né vao thuc phim va dd ubng.

Thue phim va db ubng khong bi gidi han cu thé. Cu thé, nhu thyc phdm
va d6 ubng, mot thuc pham va dd ubng mo ta trong myc “2.” néu trén co6 thé
duoc st dung. Tét hon 1a thuc phdm va d6 udng chura natri clorua (mubi).

Hop chét néu trén hoic mudi cta nd 13 tdc nhan gia ting vi man theo
sang ché mb ta trong phan “1.” néu trén.

Ky¥ thuét cu thé dé bd sung hop chét hoic mudi ctia né vao thuc phim va
d ubng khong bi gi6i han cu thé. Hop chét hogc mudi cia né c6 thé duge tron
dudi dang mot trong s6 cac nguyén liéu thd trong khi diu ché thyc phdm va d6
ubng hodc c6 thé 1a bd sung vao thuc phim va d6 udng ngay trudc khi hép thu

thuc phdm va d6 uéng. Lugng hop chat hodc mudi cua nd cén duge bd sung
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khong bi gidi han cu th8. Tuy nhién, hop chat hozc mudi ctia né duoc bd sung
sao cho ham luong cia nd trong thuc phdm va d6 udng 13 1 ppm hogc cao hon,
t6t hon 12 10 ppm hodc cao hon, dic biét t5t hon 13 15 ppm hodc cao hon tai thoi
diém hép thu thuc pham va d6 udng.

Do vay, vi man cua thuc phdm va d6 udng duoc gia ting.
Vi du thwe hién sang ché

Sang ché sau day duoc mé ta chi tiét nho cac vi du. Sang ché khong duoc
gidi han & céc vi du nay.

Cin luu ¥ ring mdi phép do dugc thuc hién st dung thiét bi dugc thé
hién duéi day.
Céc phép do 'H-NMR va 3C-NMR: Inova 500 do Varian, Inc san xuat.
Phép do MS-ESI: IMS-T100LC AccuTOF do JEOL Ltd san Xuét.

Vi du tong hop 1: 4-Guanidino-1-butanol hydroclorua (a)

0 NHBoc
F3C—S—N=C H
NHBoc N B
HO/\/\/NHZ 0 , Et3N HO " \ﬂ/NH oc
~ NBoc
CH,Cly
(X-a) (a)

4-Amino-1-butanol (X-a) (1g, 11,2mmol) dugc hoa tan trong diclometan
(25 ml). Trietylamin (1,14g, 11,2mmol, 1,0 duong lugng) dugc bb sung vao hon
hop, va hdn hop duge khudy & nhiét d6 trong phong. 1,3-Bis(tert-butoxy -
carbonyl)-2-(triflometansulfonyl)guanidin (3,95g, 10,Immol, 0,9 duong luong)
hoa tan trong diclometan (25 ml) dugc bd sung nhé giot vao hdn hop, va hdn hop
duge khudy tiép & nhiét do trong phong trong thoi gian 1 gid. Phan img duoc dép
t4t bang cach bd sung nudce. Sau d6, 16p nude duge chiét bing etyl axetat, va 16p
hitu co duge ria bang dung dich nudc natri bicacbonat bdo hoa va nude mubi
bdo hoa, va sau d6 lam kho trén natri sulfat khan. Dung méi dugc loai bod béang

thiét bi chung cét, va sau d6 cin dugc tinh ché bang sic ky silica gel
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(n-hexan:etyl axetat=10:1—2:1) dé thu duoc 3,32g (10,0mmol, 89,3%) (a') dudi
dang bt mau tréng.

HCI

H H
N NHB N NH, - HCI
HO/\/\/ \ﬂ/ oc HO/\/\/ \n/ 2
NBoc AcOEt NH
@) (a)

(@) (2,85g, 8,60mmol) dugc hoa tan trong 10ml etyl axetat. Axit
clohydric dac (10ml) dugc bd sung nhé giot vao hén hop, va hon hop duoc
khudy & nhiét do trong phong trong thoi gian 2 gio, va dang truong véi metanol.
Sau d6, cin dugc chiét bang axit clohydric lodng va rira bang diclometan, va sau
do 16p nudce duoc déng truong véi metanol d2 thu duoc bdt mau tring. Bot mau
tring duoc rira bang etyl axetat dé thu duoc 817mg (4,87mmol, 56,7%)
4-guanidino-1-butanol hydroclorua (a) dudéi dang bot mau tréng.

'H-NMR (CD;0D, 500 MHz): =1,55-1,70 (m, 4H), 3,21 (t, 2H, J=7.,0
Hz), 3,58 (t, 2H, J=7,0 Hz)

BC-NMR (CD;OD, 125 MHz): 8=26,5, 30,4, 42,3, 62,3, 158,5

MS-ESI (CsHj4ON;Cl): 2M+HCI+H: 299,21 (gia tri theo ly thuyét: 299,20).
Vi du téng hop 2: 3-Guanidino-1-propanol hydroclorua (b)

HN H\/\/OH

NH, - HCI
(b)

282,4mg (1,84mmol, 92,1%) 3-guanidino-1-propanol hydroclorua (b) thu
duoc dudi dang chét dau khong mau theo cing cach nhu trong vi du téng hop 1
chi khac 1a 3-amino-1-propanol (x-b) (150mg, 2,00mmol) dugc st dung va vigc
rira bang etyl axetat khong dugc thuc hién.
'H-NMR (CD;0D, 500 MHz): 8=1,75 (tt, 2H, J=6,0, 6,0 Hz), 3,25 (t, 2H, J=6,0
Hz), 3,60 (t, 2H, J=6,0 Hz)
BC-NMR (CD;0D, 125 MHz): 6=32,4, 39,5, 59,7, 158,8
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MS-ESI (C4H;,0N;Cl): 2M+HCI+H: 271,17 (gia tri theo ly thuyét: 271,17).

Vi du tdng hop 3: 5-Guanidino-1-pentanol hydroclorua (c)

250,0mg (1,38mmol, 68,9%) 5-guanidino-1-pentanol hydroclorua (c) thu
duoc duéi dang chét dau khong mau theo cuing cach nhu trong vi du tbng hop 1
chi khéc 13 5-amino-1-pentanol (x-¢) (206mg, 2,00mmol) duogc st dung va vigc
rira bing etyl axetat khong dugc thuc hién.
'H-NMR (CD;OD, 500 MHz): §=1,40-1,48 (m, 2H), 1,57 (tt, 2H, J=6,8, 6,8 Hz),
1,62 (tt, 2H, J=6,8, 6,8 Hz), 3,18 (t, 2H, J=6,8 Hz), 3,57 (t, 2H, J=6,8 Hz)
BC-NMR (CD;0D, 125 MHz): §6=24,0, 29,6, 33,0, 42,4, 62,6, 158,6
MS-ESI (CsH160N;Cl): 2M+HCI+H: 327,24 (gi4 tri theo 1y thuyét: 327,23).

Vi du téng hop 4: 2-Guanidinoetanol hydroclorua (d)

247,5mg (1,77mmol, 88,8%) 2-guanidinoetanol hydroclorua (d) thu dugc
dudi dang chét dau khong mau theo cuing cach nhu trong vi du tong hop 1 chi
khac 13 2-aminoetanol (x-d) (122mg, 2,00mmol) dugc str dung va viéc rua béng
etyl axetat khong dugc thyc hién.
'H-NMR (CD;0D, 500 MHz): §=3,33 (t, 2H, J=5,1 Hz), 3,69 (t, 2H, J=5,1 Hz)
BC-NMR (CD;0D, 125 MHz): 6=45,1, 61,4, 159,3
MS-ESI (C3H;0ON5Cl): 2M+HCI+H: 243,13 (gié tri theo 1y thuyét: 243,13).
Vi du téng hop 5: 6-Guanidino-1-hexanol hydroclorua (e)
HN H\¢/\\/f\\/A\OH

NH, - HCI
(e)

-35-



32051

368,7mg (1,88mmol, 94,4%) 6-guanidino-1-hexanol hydroclorua (e) thu
duoc dudi dang chit dau khéng mau theo cung cach nhu trong vi du téng hop 1
chi khac 13 6-amino-1-hexanol (x-e) (234mg, 2,00mmol) dugc sir dung va viéc
rira bing etyl axetat khong dugc thuc hién.
'H-NMR (CD;OD, 500 MHz): 8=1,37-1,46 (m, 4H), 1,52-1,58 (m, 2H),
1,58-1,64 (m, 2H), 3,19 (t, 2H, J=6,6 Hz), 3,55 (t, 2H, J=6,6 Hz)
BC-NMR (CDs;OD, 125 MHz): 6=26,5, 27,5, 29,8, 33,4, 42,4, 62,8, 158,60
MS-ESI (C7H;30N;Cl): 2M+HCI+H: 355,26 (gid tri theo 1y thuyét: 355,26).
Vi du téng hop 6: (£)-1-Guanidino-2-propanol hydroclorua (f)
HNYH\/L o

NH, - HCI
®

435,2mg (2,83mmol, 53,2%) (+)-1-guanidino-2-propanol hydroclorua (f)
thu duge dudi dang chat dau khong mau theo cing cach nhu trong vi du téng
hop 1 chi khic 1a (+)-1-amino-2-propanol (x-f) (400mg, 5,33mmol) dugc sir
dung va viéc rira bang etyl axetat khong dugc thyuc hién.

'H-NMR (CD;OD, 500 MHz): 6=1,19 (d, 3H, J=6,9 Hz), 3,09 (dd, 1H, J=8,6,
12,8 Hz), 3,23-3,32 (m, 1H), 3,88-3,93 (m, 1H)
BC-NMR (CD;OD, 125 MHz): 6=20,7, 49,7, 67,1, 159,3.

Vi du téng hop 7: (S)-2-Guanidino-1-propanol hydroclorua (g)

H
HN<__N,
" OH

HCI -\\‘I\J/Hz r\

©)

432,9mg (2,82mmol, 52,9%) (S)-2-guanidino-1-propanol hydroclorua (g)
thu dugc dudi dang chat dau khong mau theo cing cach nhu trong vi du téng
hop 1 chi khac 13 (S)-(+)-2-amino-1-propanol (x-g) (400mg, 5,33mmol) dugc sir

dung va viéc rira béng etyl axetat khong dugc thuc hién.
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'H-NMR (CD;0D, 500 MHz): 8=1,20 (d, 3H, J=8,1 Hz), 3,47 (dd, 1H, J=3,1,
12,1 Hz), 3,59-3,63 (m, 1H), 3,64-3,70 (m, 1H)
BC-NMR (CD;0D, 125 MHz): 6=17,1, 51,3, 66,3, 158,6.
Vi du tong hop 8: 3-Guanidino-2,2-dimetyl-1-propanol hydroclorua (h)
HN H\></OH
(h)

120,lmg  (0,66mmol, 68,2%) 3-guanidino-2,2-dimetyl-1-propanol
hydroclorua (h) thu dugc dudi dang chit diu khong mau theo cing cich nhu
trong vi du téng hop 1 chi khic 13 3-amino-2,2-dimetyl-1-propanol (x-h) (100mg,
0,97mmol) dugc sir dung va viéc rua béng etyl axetat khong dugc thuc hién.
'H-NMR (CD;0D, 500 MHz): §=0,93 (s, 6H), 3,08 (s, 2H), 3,32 (s, 2H)
BC-NMR (CD;0D, 125 MHz): 6=22,6(*2), 37,4, 49,7, 63,8, 159,4
MS-ESI (C¢H160ON3Cl): 2M+HCI+H: 327,20 (gi4 tri theo ly thuyét: 327,23).

Vi du téng hop 9: 2-(2-Guanidinoetoxy)etanol hydroclorua (i)

H
HN N
\/\O/\/OH

NH, - HCI
(i)

577,8mg (3,15mmol, 82,7%) 2-(2-guanidinoetoxy)etanol hydroclorua (i)
thu duge dudi dang chit ddu khong mau theo cing céch nhu trong vi du téng
hop 1 chi khic la 2-(2-aminoetoxy)etanol (x-i) (400mg, 3,801hm01) duoc su
dung va viéc rira bang ety axetat khong dugc thyc hién.

'H-NMR (CD;0D, 500 MHz): §=3,39 (t, 2H, J=5,0 Hz), 3,59 (t, 2H, J=5,0 Hz),
3,63 (t, 2H, J=5,0 Hz), 3,69 (t, 2H, J=5,0 Hz)

BC-NMR (CD;0D, 125 MHz): $=43,0, 62,1, 70,5, 73,6, 159,2.

Vi du téng hop 10: 2-(2-Guanidinoetylthio)etanol hydroclorua (j)

-37-



32051

H
HN N
\/\8/\/OH

NH, - HCI
i)

541,6mg (2,71mmol, 82,2%) 2-(2-guanidinoetylthio)etanol hydroclorua
(j) thu dugc duéi dang chét dau khong mau theo cing cach nhu trong vi du tdng
hop 1 chi khac 13 2-(2-aminoetylthio)etanol (x-j) (400mg, 3,30mmol) dugc sir
dung va viéc rira bang etyl axetat khong duge thuc hién.
'H-NMR (CD;OD, 500 MHz): §=2,72 (t, 2H, J=6,1 Hz), 2,78 (t, 2H, J=6,8 Hz),
3,42 (t, 2H, J=6,8 Hz), 3,72 (t, 2H, J=6,1 Hz)
BC-NMR (CDsOD, 125 MHz): =32,2, 35,3, 42,3, 62,7, 158,7.

Vi du tdng hop 11: (R)-3-Guanidino-1,2-propandiol hydroclorua (k)
H OH
HNY N VK/OH
NH, - HCI
(k)
628,5mg (3,71mmol, 84,4%) (R)-3-guanidino-1,2-propandiol

hydroclorua (k) thu dugc dudi dang bot mau tréng theo cting cach nhu trong vi
du tdng hop 1 chi khéc 1 (R)-3-amino-1,2-propandiol (x-k) (400mg, 4,39mmol)
duoc st dung.
'H-NMR (CD;OD, 500 MHz): =3,24 (dd, 1H, J=6,7, 14,1 Hz), 3,37 (dd, 1H,
J=4,0, 14,1 Hz), 3,51 (dd, 1H, J=6,0, 12,1 Hz), 3,56 (dd, 1H, J=6,0, 12,1 Hz),
3,74-3,80 (m, 1H)
BC-NMR (CD;0D, 125 MHz): §=45,5, 64,4, 71,6, 159,5.
Vi du téng hop 12: 1-Guanidinopropan hydroclorua (1)
HN N~
NH, - HCI
(0
597,2mg (4,34mmol, 85,5%) 1-guanidinopropan hydroclorua (1) thu dugc
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duéi dang chét diu khong mau theo cing céch nhu trong vi du tdng hop 1 chi
khéc 14 propylamin (x-1) (300mg, 5,08mmol) dugc sir dung va viéc ria bang etyl
axetat khong dugc thuc hién.

'H-NMR (CDsOD, 500 MHz): §=0,98 (t, 3H, J=7,7 Hz), 1,61 (tq, 2H, J=7,7, 7,7
Hz), 3,15 (t, 2H, J=7,7 Hz)

BC-NMR (CDs;OD, 125 MHz): 6=11,5, 23,2, 44,0, 158,6

MS-ESI (C4H2N;Cl): 2M+HCI+H: 239,14 (gia tri theo ly thuyét: 239,18).

Vi du téng hop 13: Tong hop 3-guanidino-1-propanol hydroclorua (b) st dung

S-metylisothioure sulfat

NH, NH,
(X-b) (m)

H
2 Ho N2 <H3CS\(NH>-HZSO4 <HO\/\/N\|//NH>-HZSO4 . 2CHaSH
2 2

3-Amino-1-propanol (X-b) (150mg, 2,0mmol) duoc hoa tan trong nudce
(0,4 ml). S-Metylisothioure sulfat (278mg, 1,0mmol) duoc bd sung va hdn hop
dé duoc tao huyén phu, va sau dé hdn hop dugc gia nhiét dén héi luu trong thoi
gian 6 gid. Nudc va 3-amino-1-propanol con lai duge loai bo béng ndi hoi dé thu

dugc 344mg 3-guanidino-1-propanol sulfat (m) dudi dang san phim tho dang

dau.
H NaCl, SiO HO N__NH
<HO\/\/N\I//NH>. 1,504 , Si02 ~
NHz ) NH, - HCI
(m) (b)

B6 sung 1,04ml dung dich nuéc 3M NaCl vao 344mg 3-guanidino- 1-
propanol sulfat (m) 1a san phdm thé dé dugc tao huyén phi. B6 sung 10ml
metanol vao huyén phu thu duge va bd sung thém 2,0g silica gel (Wakogel
C-200). Sau do6, dung méi duge loai bd bang thiét bi bay hoi dé hap thu mAu trén
silica gel. Do vy, gel mau dugc didu ché. 14,1g gel tach (Wakogel C-200) dugc
treo trong axeton va nap vao cot thdy tinh. Gel mau dugc lép vao cot, S0ml

axeton dugc cho qua cdt, va sau d6 200ml etanol dugc cho qua cot. L6p etanol

-30-



32051

rira giai dugc bay hoi dén kho bing ndi hoi dé thu dugc 241mg (1,57mmol,
78,5%) 3-guanidino-1-propanol hydroclorua (b) dudi dang chét dau khong mau.

Ca hai dit liu "TH-NMR va BC-NMR trén chit diu khong mau thu dugc
phtt hop véi dit liéu trén 3-guanidino-1-propanol hydroclorua (b) thu dugc trong
vi dy téng hop 2.

Vi du tdng hop 14: 3-Guanidino-1-propanol sulfat (m)

Bé sung 10ml metanol vao 344mg 3-guanidino-1-propanol sulfat (m) va
bd sung tiép 2,0g silica gel (Wakogel C-200) va sau d6 dung méi dugc loai bo
bing thiét bi bay hoi dé hip thu mau trén silica gel. Do vy, gel méu duoc diéu
ché. 14,1g gel tach (Wakogel C-200) dugc treo trong axeton va nap vao cft thiy
tinh. Gel mau duoc lép vao cot, 50ml axeton va 50ml etanol dugc cho qua cét,
va sau d6 200ml metanol dugc cho qua cdt. Lép metanol rira gidi duge bay hoi
dén kho bang ndi hoi dé thu duoge 235mg (1,41mmol, 70,5%) 3-guanidino-1-
propanol sulfat (m) dudi dang chét dau khong mau.

'H-NMR (CD;OD, 500 MHz): =1,79 (tt, 2H, J=6,0, 6,0 Hz), 3,27 (t, 2H, J=6,0
Hz), 3,63 (t, 2H, J=6,0 Hz)

BC-NMR (CD;0D, 125 MHz): 6=32,5, 39,2, 59,6, 158,9

Vi du 1: Panh gi4 cdm nhén

Céc hop chit dugc tong hop trong céc vi du tdng hop tir 1 dén 11 va vi
du téng hop 14, va cic sin phim ban trén thi trudng cua guanidin hydroclorua,
axit p-guanidinopropanoic, axit y-guanidinobutyric, va axit 6-guanidinocaproic
duogc str dung 1am cac mau danh gia va danh gia vé cac tac dung gia ting vi min
cta chung.

Mbi mau danh gi4 va natri clorua (mubi) duge hoa tan trong nude ct dé
diéu ché dung dich trong nudc chira 0,150% trong luong mau danh gia va
0,700% trong luwong natri clorua, ma dugc st dung lam dung dich dénh gia.

Ngoai ra, cac dung dich chira 0,700% trong luong, 0,735% trong lugng, 0,770%
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trong luong, 0,805% trong luong, va 0,840% natri clorua dugc st dung lam céc
d6i tuong so sanh.

M&di mau danh gid duoc cho qua thir nghiém cam nhén trén co sé cic tiéu
chi sau day.

++++: thé hién vi min bﬁng hodc manh hon vi man la 0,840% trong
lugng nude mudi (thé hién hiéu qué gia ting vi mén 1a 20% hoéc cao hon);

+++: thé hién vi min bang hozc manh hon vi min 1a 0,805% trong luong
nude mudi (thé hién hidu qua gia ting vi man 13 15% hodc cao hon);

++: thé hién vi min béng hoic manh hon vi mén 1a 0,770% trong luong
nude mudi (thé hién hidu qua gia ting vi man 1a 10% hodc cao hon);

+: thé hién vi min béng hodc manh hon vi méan 1a 0,735% trong luong
nude mudi (thé hién hidu qua gia ting vi man 1a 5% hogc cao hon); va

+: thé hién vi man yéu hon vi man 1a 0,735% trong lugng nudc mubi (thé
hién hiéu qua gia tdng vi man nho hon 5%) hodc 1a khong thé danh gia do vi
dang hoic tuong tu.

Béng 1 va bang 2 thé hién céc két qua.
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Bang 1
Vidu Tac dung
ton Cong thirc cau tao Tén ia tang vi Vi la va mui la
g g g g
hop man
H 4-Guanidino- A A ,
NH, - HCI hydroclorua Yy v 1< :
H 3-Guanidino- A A .
2| M| propanol | e
NH, - HCl hydroclorua Y T i
H 5-Guanidino- A A )
NH; - HCI hydroclorua Y L 1e :
H 2-Guanidinoet A n .
4 HN s N~ anol Sy t}I;I;au nhu’ llchor‘lg c‘a.n;
NH, - HCI hydroclorua ay co vl la vamul la
H 6-Guanidino-
5 H NHN_\H/C]\/\/\OH 1-hexanol ++ Cam thay c6 vi dang
? hydroclorua
" H\/J\ 1-Guanidino- )
6 OH 2-propanol ++ Cam thay hoi c6 vi la
NHz - HCI hydroclorua
. B 2-Guanidino-
7 (\ OH 1-propanol + Cam thay c¢6 vi la.
HC1 - NA, hydroclorua
3-Guanidino-
2 HN H\></OH 2,2-dimetyl-1- i Hau nhu khong cam
NH, - HCI propanol thay c6 vi la va mui la
hydroclorua
H 2-(2-Guanidin A R )
HN N
o | ool || et e
NHz - HC hydroclorua Y T '
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Bang 2
Vidu Tac dung
tong | Cong thuc cau tao Tén gia tang vi Vila va mui la
hop min
v B o 2-(2-Guanidin
10 N oetylthio)etan + Cam thay co vi dang
NHz - HCI ol hydroclorua
., OH (R)-3-Guanidi
1 HN N\/k/OH no-1,2-propan i Hau nhu khong cam
Y diol thay co6 vi la va mui la
NH, - HCI h
ydroclorua
. o 1-Guanidinop
12 TN ropan ++ Cam thay c6 vi ding
NH - HCI hydroclorua
H 3-Guanidino- A n ,
14 NS NSO o, 1-propanol ++++ HAau nhu: khor‘lg c‘a m
NH, thay c6 vi la va mui la
2 sulfat
] AN N2 Guanidin ., | Haunhukhongcam
NH, - HCI hydroclorua thay c6 vi la va mui la
H Axit N
HN N o 3u nh 5 :
- Y ~""CooH | B-guanidinopr ++ Hﬂau v khOI‘lg cam
NH X thay c6 vi la va mui la
2 opanoic
H Axit A A
- AN N eooH y-guanidinobu ++ Hﬂau sy khor\1g cam
NH, . thay c6 vi la va mui la
tyric
H AXlt A A )
N COOH .
- HNY N 6-guanidinoca + HAau nhu khOI}g cam
NH, i thay co vi la va mui la
proic

dung gia tdng vi man.

Vi du 2: Panh gié cdm nhén

Céc két qua thé hién rang tic nhén gia tang vi min clia sang che c6 tac

3-Guanidino-1-propanol hydroclorua thu dugc trong vi du tbng hop 2

duoc danh gid vé moi twong quan gitta nong d¢ bo sung va tic dung gia tang vi
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man cua no.

3-Guanidino-1-propanol hydroclorua va natri clorua (mubi) dugc hoa tan
trong nude cit dé diéu ché dung dich nuéc chira 1,5 ppm (0,00015% trong
luong), 15 ppm (0,0015% trong lugng), 150 ppm (0,015% trong lugng) hodc
1.500 ppm (0,15% trong lugng) 3-guanidino-1-propanol hydroclorua va 0,700%
trong luong natri clorua, ma dugc str dung lam dung dich ddnh gid. Ngoai ra, cac
dung dich chira 0,700% trong luong, 0,735% trong luong, 0,770% trong lugng,
0,805% trong luong, va 0,840% trong lugng natri clorua dugc st dung lam cac
dbi twong so sanh.

Mbi mau danh gid duoc ddnh gid cdm nhén trén co s& céc tiéu chi sau
day.

++++: thé hién vi min bing hodc manh hon vi min 1a 0,840% trong
lugng nude mudi (thé hién hiéu qua gia ting vi min 12 20% hodc cao hon);

+++: thé hién vi min béng hodc manh hon vi mén 1a 0,805% trong luong
nude mudi (thé hién hidu qua gia ting vi miin 1 15% hodc cao hon);

++: thé hién vi man béng hodc manh hon vi man 1a 0,770% trong lugng
nuée mudi (thé hién hidu qua gia ting vi min 1a 10% hodc cao hon);

+: thé hién vi min bang hodc manh hon vi min 1a 0,735% trong lugng
nude mudi (thé hién hidu qua gia ting vi min 12 5% hodc cao hon); va

+: thé hién vi man yéu hon vi man 13 0,735% trong lugng nudc mudi (thé
hién hiéu qua gia tdng vi man nhd hon 5%).

Bang 3 thé hién cac két qua.

Bang 3
Né)ng do bd sung Tac dung gia tdng vi mén
1,5 ppm (0,00015%) +
15 ppm (0,0015%) +
150 ppm (0,015%) ++
1.500 ppm (0,15%) 4+

Céac két qua phat hién ra rang 3-guanidino-1-propanol hydroclorua thé
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hién tac dung gia tdng vi man & ndng do bd sung 12 15 ppm hodc cao hon, va tac
dung cuia n6 phu thudc vao ndng do.
Vi du 3: DPanh gi4 hiéu qua gia tdng vi mén trong thuc phim va do ubng
3-Guanidino-1-propanol hydroclorua thu dugc trong vi du tbng hop 2
duoc danh gia vé hidu qua gia ting vi min cla nd trong thuc phim va d6 ubng.
Céc nguyén liéu tho dugc tron theo bang 4 dugc thé hién dudi day (bdt
xtp my soi). Cac nguyén liéu thd da trén duoc hoa tan trong 1.000ml nude nong
@8 thu dugc thuc phdm va dd udng véi ché pham kiém soat va ché phim mudi
giam (xUp my sg¢i dn lién). Ham luong mudi tinh theo natri (Na) ctia xup ché
phdm kiém soat va xtp ché phdm mubi giam 14n luot 14 1,02% va 0,76%. Do doé,

ché pham muoi gidm c6 luong mudi giam khoang 25% so v6i ché pham kiém

soat.
Bang 4
Trén L (g)
Ché pham kiém Ché phim mudi
soat glam
Mudi tinh khiét 7,93 5,36
Puong 10,13 10,13
Natri glutamat 0,66 0,66
Db gia vi axit nucleic 0,44 0,44
Acidulant 0,13 0,13
Huong vi 0,13 0,13
Puong caramel bot 0,66 0,66
Protein thiy phan 0,77 0,77
Chét chiét ra tlr thuc vat 0,88 0,88
Ca ngir kho/chét chiét tir ca ngir 5,07 5,07
Nudc s6t bt dau 2,09 2,09
Shichimi togarashi 0,15 0,15
Tong cong 29,05 26,48
Nong do 1ugn§ ;r)luéi (tinh theo 1.02% 0.76%

3-Guanidino-1-propanol hydroclorua thu dugc trong vi du tbng hop 2

duoc bd sung & ndng d6 0,1% trong luong, 0,15% trong luong, va 0,20% trong
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" luong vao ché pham xp mudi giam dé lan luot diéu ché cac mau 1 dén 3. Cac

mau 1 dén 3 duoc thir nghiém cam nhén trén co sd so sanh timg cdp vdi xip ché

pham kiém soat va xtp ché pham mudi giam.

Bang 5 thé hién céc két qua cta thir nghiém cam nhén.

Bang 5
3-Guanidino-1-propanol
hydroclorua (% trong Két qua danh gia cam nhan
lugng)
Ché phdm
.2 . 0
ki€m soat
Che“:: phém 0 Toan bd vi gémqvi méan nhe hon
mudi giam so v6i ché pham kiém soat.
Viman duogc ting 1én dang ké so
Miu 1 0.1 Vé’} ché pham EluéiA giérzn, nk}Eng
yéu hon so véi ché pham kiém
soat.
Miu 2 0.15 Viman hot }féu SO \,/c’yi ché phim
kiém soat.
Hau nhu khong c6 khac biét véi
Mau 3 0,2 ché pham kiém soét vé vi va
huong vi bao 2dm vi min.

Nhu dugc thé hién trong bang 5, phat hién ra rang hiéu qua gia ting vi

min dugc cai thién phu thudc vao nong dd cua 3-guanidino-1-propanol

hydroclorua, va viéc bd sung 0,2% trong lwong hop chét nay thé hién hiéu qua

gia ting vi min 25% trong xup my soi éan lién. Ngoai ra, khi

3-guanidino-1-propanol hydroclorua dugc bd sung véi lugng 0,2% trong luong,

khéng cam thay c6 vi la va mui la dang ke.

Céc két qua nhan ra rang 3-guanidino-1-propanol hydroclorua & nbéng do

bd sung 14 0,2% trong luong thé hién hiéu qua gia ting vi man it nhat 1a 25% &

thie phim ciing nhu d6 udng.
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YEU CAU BAO HQ
1. Chét bd sung cho thirc in chira hop chét c¢6 cong thirc chung (1) dudi ddy hodc

muoi cua no:

H
HN N\Q/OH
Y p

NH, (1)
trong d6 p la sd nguyén tir 3 dén 5.
2. D4 gia vi chira hop chét ¢6 cong thire chung (1) duéi day hogc mudi cta no:
HN II:ll OH
\r \ep/
NH, (1)
trong d6 p la sé nguyén tir 3 dén 5.
3. D4 gia vi theo diém 2, trong d6 d6 gia vi con chita natri clorua.

4. Thuc phdm chira hop chét c6 cong thirc chung (1) duéi day hozc mubi cta né:

H
HN N\WOH
Y p

NH, (1)
trong d6 p 1a sé nguyén tir 3 dén 5.

5. Thuc phim theo diém 4 chira hop chét c6 cong thire chung (1) hodc mudi clia

no6 voéi luong 1a 10 ppm hoéc cao hon.

6. Thuc phrflm theo diém 4 hoic 5, trong do6 thuc phém duoc bd sung vao d6 hop

chit c6 coéng thirc chung (1) hodc mudi cua no.

7. Thuc phdm theo diém bét ky trong sb cac diém tir 4 dén 6, trong d6 thyc phim

cOn chira natri clorua.
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8. Db ubng chira hop chét ¢ cong thire chung (1) duéi day hodc mudi ctia no:

HN\‘/ \W

NH2 1)
trong d6 p 1a sd nguyén tir 3 dén 5.

9. Db udng theo diém 8 chira hop chét c6 cong thirc chung (1) hodc mudi ctia nd

véi luwong 1a 10 ppm hodc cao hon.

10. Db ubng theo diém 8 hodc 9, trong d6 dd ubng duogc bd sung vao d6é hop chit

¢6 cbng thirc chung (1) hodc mudi cta no.

11. Db ubng theo diém bat ky trong sd cac didm tir 8 dén 10, trong d6 dd udng

cOn chira natri clorua.

12. Phuong phép gia tang vi méan cho thuc pham bao gdm budc bd sung hop chit

c6 cong thire chung (1) dudi day hodc mudi cia no:

HN
Y \@/
NH2 1)

trong d6 p 1a sd nguyén tir 3 dén 5.

13. Phuong phap gia tang vi méan cho dd udng, bao gdm budc bd sung hop chét

¢6 c¢dng thirc chung (1) dudi day hodc mudi cua no:

HNY \65/

NH; (1)

trong d6 p 1a sd nguyén tir 3 dén 5.
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