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(57) S4ng ché& dé cap dén chat cai thién kha ning hap thu khoang chét c6 thé sir
dung dugc an toan trong khoang thoi gian dai va c6 thé cai thién kha ning hap
thu khodng chit. Chit cai thién kha nang hap thu khodng chit chita oligosacarit
va san phdm sita Ién men trong vai trd 1a thanh phan hoat tinh, va c6 thé ci thién
kha nang hap thu khodng chit, dic biét d6i v6i kém, bang cach sit dung mot ché
phdm c6 ham luong oligosacarit thap hon so véi k§ thuat da c6 do tac dung hiép
dong ciia oligosacarit va san phdm sita 1én men. Chat cai thién kha ning hap thu
khoang chat c6 thé dugc chia trong ché phdm nhu dugc phdm hoic thuc phim
c6 tinh axit bing cich stt dung galactooligosacarit, chit nay khong dé bi phan
htty dudi cac diéu kién axit, nhu oligosacarit.
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Linh vue ky thuat dwoc dé cap

Sang ché d& cap dén chét cai thién kha ning hép thu khodng chét chira oligosacarit
va san phdm sira 1én men trong vai trd 1a thanh phan hoat tinh, va phuong phép cai thién

kha ning hip thu khoang chét bang chét nay.
Tinh trang ky thuit cia sang ché

Hién nay, tai Nhat Ban, méot ty 1€ rat 16n dan sb khong thu nhan du lugng khoang
chét dap Gmg nhu cdu dinh dudng trung binh theo ude tinh. Cu thé, wéc tinh 30 dén 40%
ngudi Nhét khong thu nhan da kém dé dép tmg nhu cau dinh dudng trung binh theo uéc
tinh (xem tai lidu 1). Ngoai ra, gin ddy, da co thong tin ring con sé nguoi Nhat méc hoi
chung thidu k&m khong duge chin doan 1a cuc ky 16n va viée cai thién tinh trang dinh
dudng lién quan dén kém da trd thanh mot vin dé quan trong (xem tai lidu 2). Céc triéu
chimg d3 biét cua hoi ching thiéu k&m bao gdm tinh trang phat trién chdm hodc phat trién
bét thuong, rdi loan chirc nang tinh duc, thiu mau, suy giam mién dich, rdi loan da, tiéu
chay, lanh vét thuong cham, tinh trang xuét hién va lanh vét loét do nidm lau chém, khong
ngon miéng va chan an, rdi loan vi gidc, dau ludi, giam dung nap glucoza, va céc tinh
trang twong ty (xem tai lidu 2). Lam ting hip thu k&m qua ché do6 &n va gia ting tdc do
hép thu kém duoc xem 14 quan trong trong viée phong ngira va khic phuc hdi ching thiéu
k&m. Tuy nhién, ciing da biét ring viéc hép thu lugng 16n k&m trc ché qué trinh st dung
céc nguyén t6 vi luong nhu ddng & nguoi (xem tai lidu 3). Két qua 13, gia ting téc do hép
thu k&m dé cai thién tinh trang dinh dudng cta co thé con nguoi duge xem la lya chon
thay thé dugc wu tién.

Pa biét duoge réng cac loai duong khoé tiéu hdéa nhu fructooligosacarit, inulin,
galactooligosacarit va cac chét tuong ty ¢6 tac dung lam ting tbc d6 hép thu khoang chit
(xem cac tai liéu patent 1-6 va tai liéu 4). Vi dy, dd dugc ghi nhan 1a galactooligosacarit
thi hitu ich cho qué trinh bd sung khoang chét sau phiu thuat cit bé da day (xem tai liéu

patent 3).
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Chi c6 rét it bdo cdo dwoc dua ra noi vé viée gia ting tdc do hip thu k&m bing cach
str dung mot chét ¢6 tac dung cai thi¢n kha nang hép thu kém. Vi du, da dugc ghi nhén la
fructooligosacarit (xem tai liéu 5), hdn hop cua fructooligosacarit va inulin (xem tai liéu
6) va inulin (xem tai lidu 6), cac chit niy 1a tit ca cdc dudng kho tiéu hoa, co tac dung
lam ting kha ning hip thu k&m. Tuy nhién, lidu luong cta céc chét cai thién kha ning hép
thu kém nay la tuong d6i 16n so véi lidu lugng cla cac chét cai thién kha ning hép thu
khoang chit ma duoc sir dung dé cai thién tdc do hép thu canxi va cac chit tuong tu. Ty
16 ham luong cta cac chit cai thién kha nang hdp thu k&m nay trong cic miu vé& moi
truong thu nhan nhu thuc phém lan luot 1a 10% theo trong lugong, 10% theo trong lugng
va 7,5%. Cling da ghi nhan duoc ring cic liéu lwgng nhé hon thi khong c6 tic dung gi dbi
v6i khé nang hép thu k&m (xem tai liu 8). Ngoai ra, khong c6 bao cdo nao dugc cong bd
néi rang galactooligosacarit lam tang kha nang hip thu kém. Cac loai duong kho tiéu hoa
nhu oligosacarit lam ting ty 16 mic phai c4c triéu chimg da day-rudt nhu ti€u chdy khi ma
liu lugng ctia dudng kho tidu hoa ting 1én (xem cac tai liéu 9 va 10). Két qué 13, viéc sir
dung liéu luong tham chi nhé hon dé thu dugc hiéu qué ting cudng kha ning hép thy
khodng chét déi vi kém va céc khoang chét khac duge xem 1a thich dang.

Cling da ghi nhan dugc ring fructooligosacarit trai qua qué trinh thiy phéan véi su
cO mdt cua axit manh (xem tai liéu 11) va thudc tinh ctia galactooligosacarit 13 tinh hiéu
qua ctia ching thi khong dé dang bi suy gidm boi qua trinh phan huy va céc qué trinh
twong tw do didu kién gia nhiét hosic diéu kién axit (xem tai lidu 12).

Luong hép thy va tinh tan cia chinh mot khoang chét nao do, cling nhu cac yéu tb
dinh dudng nhu khoang chét khac, vitamin, protein va céc chit tuong ty da dugce ghi nhan

14 chét c6 anh hudng dén kha ning hip thu khoang chit (xem céc tai lidu 13 va 14).
Tai liéu tham khdo trong linh vuc k¥ thuét nay

Céc tai liu patent:
Tai li€u patent 1: H4-134031
Tai liéu patent 2: H7-069902
Tai li¢u patent 3: WO98/015196
Tai liu patent 4: JP 3933702
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Tai liéu patent 5: JP 3279695

Tai liéu patent 6: JP 3179090
Céc tai liéu non-patent:

Tai liéu 1: Yoshinori ITOKAWA, Part 1. Basic knowledge of minerals, Chapter 2,
Requisite amount and amount of actual dietary intake of mineral —Consideration by the
National Health and Nutrition Examination Survey-, trong Mineral Sciences and the
Latest Applied Technology, [in Japanese], CMC publishing, editorial supervisor:
Yoshinori ITOKAWA, pp. 12-20 (2008) v

- Tai liéu 2: Ryuhei KURASAWA, Shujiro KUBORI, Part 2. Issues concerning
amounts in dietary intake, Chapter 2, Problems of mineral (zinc) intake in clinical
practice, in Mineral Sciences and the Latest Applied Technology, [in Japanese], CMC
publishing, editorial supervisor: Yoshinori ITOKAWA, pp. 48-61 (2008)

Tai liéu 3: O’Dell BL, Mineral interactions relevant to nutrient requirements. J
Nutr. 119(12 Suppl), pp. 1832-1838 (1989)

Tai lieu 4: Zafar TA, Weaver CM, Zhao Y, Martin BR, Wastney ME.,
Nondigestible oligosacarit increase calcium absorption and suppress bone resorption in
ovariectomized rats., J Nutr., 134 (21, pp. 399-402 (2004)

Tai liéu 5: Delzenne N, Aertssens J, Verplaetse H, Roccaro M, Roberfroid M,
Effect of fermentable fructooligosaccharides on mineral, nitrogen and ernegy digestive
balance in the rat., Life Sci., 57 (171, pp. 1579-1587 (1995)

Tai li€u 6: Raschka L, Daniel H., Diet composition and age determine effects of
inulin-type fructans on intestinal calcium absorption in rat., Eur J Nutr., 44(6), pp. 360-
364 (2005)

Tai ligu 7: Coudray C, Feillet-Coudray C, Gueux E, Mazur A, Rayssiguier Y,
Dietary inulin intake and age can affect intestinal absorption of zinc and copper in rats. , J
Nutr., 136(1), pp. 117-122 (2006)

Tai lidu 8: Wolf BW, Firkins JL, Zhang X, Varying dietary concentrations of
fructooligosaccharides affect apparent absorption and balance of minerals in growing

rats., Nutr Res., 18(10), pp. 1791-1806 (1998)
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Tai liéu 9: Hata Y, Nakajima K, Studies on relationship between intake of
fructooligosaccharides and abdominal symtoms -Estimation of the maximum noneffective
dose and 50% laxative effective dose., Geriatric Medicine., 23(5), pp. 817-828 (1985)

Tai liéu 10: Marteau P, Flourie B. Tolerance to low-digestible carbohydrates:
symptomatology and methods. Br J Nutr. 85(Suppl 1) pp. 517-21 (2001)

Tai lidu 11: Atsuko NAKAMURA, Changes in sugars in sweet and sour pork and
stews using fructooligosaccharides, [in Japanese] Bulletin of Tokyo Kasei Gakuin
University, 43, pp. 49-53 (2003)

Tai liu 12:  Yoshito SAWAIRI, Functions and applications of
galactooligosaccharides in foods, FOOD STYLE 21, 2, pp. 76-78 (1998)

Tai ligu 13: Lonnerdal B, Dietary factors influencing zinc absorption, J Nutr, 130,
pp- 1378S-1383S (2000)

Tai liéu 14: Sandstrom B, Micronutrient interactions: Effects on absorption and
bioavailability, Br J Nutr, 85, pp. 181S-185S (2001).

Ban chit ky thudt ciia sing ché
Vian d s& dugc giai quyét nho sang ché

Muc dich ctia sang ché 1a cung cip chit cai thién kha nang hip thu khoang chit va
phwong phép cai thién kha ning hip thu khoang chit bing chit nay ma c6 thé thé hién
hiéu qua ting cudong kha ning hip thy khoang chét khi duge sir dung & dang mdi trudong
thu nhan nhu thuc phim, duge phim va céc chét twong ty ngay céa khi ty 1€ ham lugng
gitta chét cai thién kha ning hdp thu khoang chét v&i tbng ham lugng rin trong moi
truong thu nhan 1a thp hon trong qué kh.

Céc tac gia sang ché da kham pha ra ring, muc dich ctia sing ché c6 thé dat dugc
bing chét cai thién kha ning hap thy khodng chit chira oligosacarit va san phim sita 1én
men trong vai trd 13 thanh phén hoat tinh, va da hoan tit sdng ché.

Cu thé hon, sang ché dé cap dén trong céc diém tir 1 dén 15 dudi day.

1. Chét cai thién kha ning hip thu khoang chit chtra oligosacarit va san phim sira 1én
men trong vai trd 1a thanh phan hoat tinh.
2. Chét cai thién kha ning hip thu khoang chét theo diém 1 néu trén, trong d6 oligosacarit

13 oligosacarit ma chtra galactoza trong vai tro 1a dudng cdu thanh.
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3. Chét cai thién kha ning hip thu khoang chét theo didm 2 néu trén, trong d6 oligosacarit
chira galactoza trong vai tro 1a dudng cdu thanh 14 galactooligosacarit.

4. Chét cai thién kha ning hép thu khoang chét theo diém bit ky trong sb cac diém tir 1
dén 3 néu trén, trong d6 cic san pham sita 1én men néu trén thu duge bing cach 1én men
stta khi sir dung vi khudn axit lactic thudc chi Lactobacillus va vi khuén axit lactic thude
chi Streptococcus.

5. Chat cai thién kha ning hép thu khoang chét theo diém bt ky trong sb cac diém tir 1
dén 4 néu trén, trong d6 cac san phim sita 1én men néu trén 1a pho mét chua chin.

6. Chit cai thién kha ning hip thu khoang chét theo diém bét ky trong sd cac diém tur 1
dén 5 néu trén, trong d6 khoang chit ma dugc dua dé cai thién kha ning hip thy 13 kém.

7. Chét cai thién kha ning hdp thu khoang chit theo diém bat ky trong sb cac diém tir 1
dén 6 néu trén, trong d6 chit nay con chira kem.

8. Chat cai thién kha niang hip thu khoang chit theo diém bAt ky trong sb cac diém tir 1
dén 7 néu trén, trong do6 chét nay 14 thuc pham.

9. Chét cdi thién kha ning hép thu khoang chit theo didm bAt ky trong sb cac diém tir 1
dén 7 néu trén, trong d6 chét nay 1a duoc phim.

10. Chét cai thi¢n kha ning hép thu khoang chét theo didm bét ky trong s8 cac diém tir 1
dén 9 néu trén, trong do6 ty 18 ham luong giita oligosacarit véi téng ham lwong rén cua
chit cai thién kha ning hap thu khoang chét néu trén 1a tir 1,0 dén 7,0% theo trong luong,
va ty 1€ trong lugng gifta cic san phim sita 1én men véi oligosacarit néu trén 12 tri s dugc
chuyén d6i thanh ham luong chét rén nim trong khoang tir 1,0 dén 49,0.

11. Chit cai thién kha ning hép thu khoéang chit theo diém 10 néu trén, trong do ty 1¢
trong lugng gitra san phim sita 1én men véi oligosacarit néu trén 14 tri s§ dwoc chuyén dbi
thanh ham luong chét rin ndm trong khoang tir 1,0 dén 30,0.

12. Chét cai thién kha ning hip thu khodng chit theo diém 11 néu trén, trong dé ty 18
trong lugng gitta cic san phim sita 1én men vé6i oligosacarit néu trén 1a trj sé duoc chuyén
d6i thanh ham lugng chét rén ndm trong khoang tir 1,0 dén 9,0.

13. Chét cai thién kha ning hip thu khodng chét theo didm 12 néu trén, trong do ty 1¢
trong lugng gitta san phim sita 1én men vé6i oligosacarit néu trén 1a trj sé duoc chuyén dbi

thanh ham lrong chit rédn nim trong khoang tir 3,0 dén 8.,0.
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14. Chat cai thién kha ning hip thy khoang chét theo diém bat ky trong s cac diém tir 1
dén 13 néu trén, trong d6 chit nay dugc st dung dé cai thién kha ning hip thu khoéng
chit & ngudi c6 sy giam tiét axit da day.

15. Phwong phép cai thién kha niang hip thu khoang cht, trong d6 ca oligosacarit va san

pham sfra 1én men dugce con ngudi str dung dong thoi.

Mo ta van tat cac hinh vé

Fig.1 1a biéu d6 thé hién hiéu qua dbi vdi tinh trang hip thu biéu kién & chudt (gia
tri trung binh = d6 1&ch tiéu chuén trong mot nhém gdm 8 con vét) dugc cung cdp thirc dn
chira galactooligosacarit va san phim sira 1én men.

MG ta chi tiét sang ché

Chét cai thién kha ning hip thy khoang chit theo sang ché dugc didu ché bing
cach st dung oligosacarit trong vai trd 14 mot thanh phan cta no.

Trong sang ché nay, thuat ngit “oligosacarit” dugc ding dé chi sacarit nho 1a hop
chét ¢6 tir 2 dén 20 don vi dudng duoc nbi két bing céc lién két glycosit. Cac vi du vé
oligosacarit bao gdm lactooligosacarit, isomaltooligosacarit, fructooligosacarit,
galactooligosacarit, xylooligosacarit, oligosacarit d&u twong, nigero-oligosacarit,
gentiooligosacarit, lactoza, sucroza, maltoza, trehaloza va palatinoza. Tuy nhién, sang ché
khong chi gi6i han & cic vi du nay. Khi chit cai thién kha nang hip thu khoang chét theo
sang ché c6 tinh axit, thi viée sit dung oligosacarit ¢6 hiéu qua khong d& bi suy giam boi
qué trinh phan huy va céc qua trinh tuong tu 1a dugc wu tién.

Trong sang ché niy, oligosacarit ma bao gdm galactoza trong vai tro 1a dudng ciu
thanh c6 thé dugc str dung. Thudt ngit “oligosacarit bao gdm galactoza trong vai tro 1a
duong cdu thanh” duge ding dé chi hop chét, trong d6 c6 tir 2 dén 20 don vi duong duogc
gin két bang cac lién két glycosit, va mot hodc nhidu don vi galactoza 1a ndm trong dudng
ma cAu thanh hop chét nay.

Céc vi du v& oligosacarit bao gdm galactoza trong vai trd 13 dudng ciu thanh nhu
vy bao gdm oligosacarit ho rafinoza (tirc 14 oligosacarit dau twong), galactooligosacarit,
v.v.. Trong séng ché niy, thuat ngir “galactooligosacarit” dugc dung dé chi oligosacarit

bao gdm galactoza trong vai trd 1a dudng cAu thanh chinh. Cac vi dy vé
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galactooligosacarit ¢6 thé bao gdm oligosacarit ma c6 lactoza (Gal(B1-4)Glc) lam cu tric
nén va c6 tir mot dén mot vai gbe galactoza duoc gin két vao lactoza nay, cling nhu céc
disacarit, trong d6 galactoza va glucoza dugc gén két v&i nhau bang lién két B-1,3 (tirc 1a
disaccarit chuyén), Gal- (Gal),,-Glc (n = 1 dén 18), Gal- (Gal),,-Gal (n=1 dén 18), va céc
chit twong tw. Mot vi du vé phwong phap san xuit cong nghiép dbi véi galactooligosacarit
la phwong phéap trong d6 galactooligosacarit dugc tao ra tir lactoza tdc dung 1én -
galactosidaza véi kha ning chuyén galactoza cao ma chu yéu bt ngudn tir cic vi sinh vt
nhu Cryptococcus laurentii, Bacillus circulans va cac sinh vat twong tu (xem tai li€u
Yoshito Sawairi, Functions and applications of galactooligosaccharides in foods, FOOD
STYLE 21, 2, pp. 76-78 (1998)). Ngoai ra, theo cic tidu chudn cua “System of
Standardized FOSHU (i.e. Food for Specified Health Use)”, galactooligosacarit dugc dinh
nghia 1a oligosacarit dugc tao ra tir lactoza nho tdc dung cua B-galactosidaza (B-D-
galactosit galactohydrolaza, E.C.3.2.1.23, bit ngudn tir ndm men Cryptococcus), trong d6
mdt hodic nhiéu don vi galactoza dwoc gin két bing cac lién két glycosit vao gbc
galactoza cla lactoza va 4’-galactosyl lactoza (Gal (B1-4) Gal (B1-4) Glc) 1a thanh phén
chinh ctia n6 (xem tai liéu “Establishment of Standards and Specifications accompanying
Creation of the System of Standardized FOSHU (i.e. Food for Specified Health Use”,
Food Safety Notification No. 0701007, issued by the Director of the Department of Food
Safely, Pharmaceutical and Food Safety Bureau, Ministry of Healthy, Labour, and
Welfare, dated July 1, 2005).

Galactooligosacarit dwgc tim thdy trong sita me, c6 hiéu qua lam ting sb vi khuén
bifidobacteria trong rudt va dugc goi 1a dudng ma khong dé tiéu héa va hép thy.

Chét cai thién kha nang hép thu khoang chét theo sang ché dugc didu ché béng
cach str dung cic san phdm sita 1én men trong vai trd 13 thanh phdn cia né.

Thuit ngit “cdc san pham sira 1én men” dugc sir dung trong séng ché duge ding dé
chi tt c4 cac san pham thu duoc bing cach didu ché san phim sita long bang c4ch két hop
mét hodc nhiéu loai nguyeén li¢u sita tr ddng vat nudi nhu sita bo, sita trau, sita dé, sita
clru, stta ngua va cac loai sita twong tu va/hosc sita mot phin khong kem, sita khong kem,
stta nguyén kem hoan nguyén, sita khong kem hoan nguyén, sita mot phan khong kem

hoan nguyén, chit 16ng con lai sau khi sita 4 dong, casein, sita khong kem dang bot,
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protein ¢b tir chét 16ng con lai sau khi stra d& dong (tirc 13 WPC), protein phéan 1ap tir chat
1ong con lai sau khi stra da dong (tirc 1a WPI), bo, sira bo, kem va cac chét twong tuy va
sau d6, 1én men san phdm sita 1ong bang cach st dung mot chit mdi nhu vi khuén axit
lactic va cac chat tuong ty. Cac vi du vé san phdm sita 1én men duogc sir dung trong sédng
ché bao gdm pho mat, pho mat tu nhién, sita chua, sita 1én men, huyét thanh sita (tic 1a
chit 16ng con lai sau khi stta dd dong), san phdm 1én men, pho mat tir chit 1ong con lai
sau khi sita da dong va céc chit twong tu.

Ngoai ra, thudt ngit “pho mét dugc st dung 1am san phdm sita 1én men” duoc ding
dé chi san phim thu dugc bing cach didu ché san pham sira 1ong bang cach két hop mot
hozc nhidu loai nguyén lidu sita nhu sita, sita mot phin khong kem, sita khong kem, sita
nguyén kem hoan nguyén, sita khong kem hoan nguyén, sita mot phan khong kem hoan
nguyén, chét 1ong con lai sau khi sita d3 dong, casein, sita khong kem dang bot, protein co
tir chat 1ong con lai sau khi sita da dong (ttre 1a WPC), protein phan 1ap tir chit 1ong con
lai sau khi sita dd dong (tirc 13 WPI), bo, sita bo hoiic kem, va sau d6, 1én men, bd sung
enzym hogc bd sung axit vao san phdm sira 1ong nay va loai bo chit long con lai sau khi
sita d4 dong khoi sita dong thu dugc. Trong séang ché nay, ca pho mat rin va pho mat
khong rin c6 thé duoc sir dung. Ngoai ra, ca pho mat da gia (térc 13 d& chin) va pho mat
chwa gia (tic 13 chua chin) ¢6 thé duge sir dung theo sang ché.

Vi khuén axit lactic thudc céc chi Lactobacillus, Streptococcus, Lactococcus,
Leuconostoc, va Pediococcus c6 thé duge s dung chu yéu lam chit moi 1én men dé san
xuét san phim sita 1én men. Sang ché khong chi gii han & céc vi khuén axit lactic nay. Vi
du, cling c6 thé st dung vi khudn axit lactic nhu Streptococcus lactis, Streptococcus
cremoris, Streptococcus diacetylactis, Enterococcus faecium, Enterococcus faecalis,
Lactobacillus acidophilus, Lactobacillus brevis, Lactobacillus casei, Lactobacillus
helveticus, phan loai bulgaricus cia Lactobacillus delbrueckii, phan loai lactis cla
Lactobacillus delbrueckii, Lactobacillus gasseri, Lactobacillus mucosae, Lactobacillus
murinus, Lactobacillus plantarum, Lactobacillus oris, Lactobacillus reuteri, va
Lactobacillus rhamnosus; va vi khudn bifidobacteria nhu Bifidobacterium longum,

Bifidobacterium bifidum, va Bifidobacterium breve. Ngoai ra, vi khuin thuong dugc st
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dung dé san xudt cac san phim sita 1én men nhu vi khudn thudc chi Propionibacterium va
céc vi khuén twong tw ¢6 thé dwoc sir dung ciing v6i vi khudn duoc d& cép trén day.

C6 thé st dung mot loai chit mdi, hodc ¢6 thé s dung hai loai chit mdi tré 16n &
dang két hop theo sang ché. Chét cai thién kha ning hip thu khoang chét theo sang ché c6
thé dwoc diéu ché bing cach sir dung loai bat ky trong s cic san phdm sira 1én men. Tét
hon, néu céc san phdm sira 1én men 13 pho mét chua chin (ttrc 1a pho mat twoi) hodc sita
chua.

Quy trinh chung diing dé& san xudt pho mat chua chin 1 nhu sau: sau khi tiéu chuén
héa, loai bd vi khuan bing ly tdm tc d6 cao, lam ddng nhét, va xtr ly nhiét dbi véi sira
tho, v.v., thi thye hién viéc san xuét sita dong (vi duy, céy truyén chéat moi, bd sung men
dich vi va céc chét tuong tu). Sau d6, thuc hién viée tach chit 16ng con lai sau khi sita da
dong (vi du, lam &m, cit sita dong, tach ly tdm, tich bidng mang va cac phuong phap
twong tw) va c6 thé thu dugc sita dong & dang pho mat chua chin. Vi du, sita khong kem
duoc tiét trung bang nhiét va duoc cdy truyén bing 0,5 dén 5% trong lwgng chat mdi cia
vi khuén axit lactic (vi du, vi khudn axit lactic ctia chi Lactobacillus, vi khuin axit lactic
cua chi Streptococcus, v.v.) vao lugng (100% trong lugng) sita khong kem dé 1én men
bang chét d6. Sau do, chit 16ng con lai sau khi sita da dong duogc tach khoi sita dong ma
dugce tao ra khi dd dat dén pH 4,6 bing thiét bi tach ly tim nhu thiét bi tach san pham pho
mat ciia DPirc va cdc phuong phip tuong tu, va lam lanh sita dong thu dugc. C6 thé thu
dugc pho mét chua chin bing céch do.

Mot vi du vé& thanh phin ciia pho mét chua chin thu dugc theo phuong thirc nhu
vay 1a 17 dn 19% trong lwong cua téng ham lwgng chét rén, 11 dn 13% trong luong cia
protein, tr 1% trong lugng clia m& tro xubng, 2 dén 8% trong luong cia carbohydrat va
2% trong lwgng lactoza trd xudng.

Céc vi du vé pho mat chwa chin theo sang ché con bao gbm cac san phim duoc
dong két bing cach str dung men dich vi. Céc san phim sfta 1én men thu dugc bing cach
tiét tring bang nhiét sira khong kem va sau d6, 1én men sira khong kem béng cach sir
dung vi khudn thudc chi Lactococcus 1am chit mdi cta vi khuén axit lactic ¢6 thé duoc su

dung 1am pho mét chua chin (vi du, pho mat ctia Ptrc, v.v.) theo sang ché.
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Hon nita, c6 thé thu dwoc pho mat chua chin bang cach bd sung san phim nudi cdy
hén hop cta phan lodi vi khuén lactis ctia Lactococcus lactis va phan lodi cremoris cia
Lactococcus lactis, va phan loai Leuconostoc vao sita khong kem va loai bo chit long con
lai sau khi sita d3 dong sau khi nudi cdy.

Pho mat chua chin thu dugc biang céch, trudc tién cit sita dong thu duge tir quéa
trinh 1én men bang thiét bi cét, va sau do, tach chit long con lai sau khi sita da dong khoi
d6 trong khi gia nhiét ciing ¢ thé dugc sir dung trong sang ché.

Duodng xuyén té bao va dudng xen giita té bao dwoc goi 1a cac dudng ding cho qué
trinh hdp thu khoang chit duge &n vao. Trong trudng hop kém, vi dy, sy hp thu dugc
thyc hién chit yéu trong ta trang va hdng trang. Hoat tinh hép thy cua dudng xuyén té bao
ting 1én dudi cac didu kién ndng do kém thép trong long dng cta rudt non. Dudng xen
giita t& bao dugc xem 13 ¢6 lién quan nhidu trong céc didu kién nong d6 kém cao trong
1ong 6ng ctia rudt non. Ngoai ra, da thdy ring kém con c¢6 thé dugc hip thu boi hdi trang
va két trang (xem tai liéu Masashi NAGATA, Zinc-Biological significance, essentialness,
and uses in foods, [in Japanese] KAGAKU TO SEIBUTSU (Journal of Japan Society for
Bioscience, Biotechnology, and Agrochemistry), 46, trang 629-635 (2008) va Cousins RJ,
35: Zinc. in Present Knowledge in Specialized Fields, Present Knowledge in Nutrition,
9th Edition, Ban dich do Shuichi KIMURA va Shuhei KOBAYASHI, Kenpakusha Co.,
Ltd. ra soat, trang 443 dén 455 (2007)). Chat cai thién kha ning hip thy khoéng chit theo
sang ché ¢6 tic dung 1am ting muc d6 hip thu khoéng chét ma khong bi gidi han & cac co
ché duge d& cip néu trén.

Chét cai thién kha ning hip thu khoang chit theo sang ché c6 chirc ning cai thién
mirc hip thu kém. Do d6, né cé thé duge s dung cho viéc phong ngira va/hoic didu tri
hoi chiing thiéu kém gy ra tinh trang phaét trién chdm hodc phat trién bat thuong, rdi loan
chirc néng tinh duc, thiéu mau, suy giam mién dich, roi loan da, tiéu chay, lanh vét thuong
cham, tinh trang xudt hién va lanh vét loét do ndm lau cham, khong ngon miéng va chan
an, r6i loan vi gi4c, dau ludi, tinh trang suy giam dung nap glucoza va céc tinh trang
twong tw. Chat cai thién kha ning hip thu khoéng chét theo sang ché c6 thé dwoc dung
cho nhitng nguoi khée manh cling nhu nhiing ngudi st dung tic nhén trung hoa axit da

day (vi dy, natri bicarbonat, gel nhém hydroxit va thuc két hop magie hydroxit, v.v.)
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hodc chét tc ché qué trinh tiét axit da day (vi du, chét &rc ché bom proton, chét chen H2,
v.v.), bénh nhan cit b da day, nhitng ngudi ¢ sy giam tiét axit da day nhw nhitng ngudi
gid va nhitng ddi tvong twong ty. Ngoai ra, chit cai thién kha ning hép thu khoang chit
theo séng ché c6 thé dwoc sir dung cho nhitng ngudi sir dung dng nudi an va tiép nhén su
nudi an bang dng vao rudt.

Béng cach két hop céc san phim sira 1én men véi oligosacarit, chit cai thién kha
ning hip thu khoang chét theo sang ché thé hién tac dung hiép dong tir hai loai chit nay.
C6 thé ting cudong mic do hip thy k&m bing lwong (tic 13 ty 1¢ ham lwgng trong tong
ham lwong chit rén) nho hon lugng cta duong khé tidu héa (vi du, oligosacarit va cac
chit twong tu) trude ddy da duoc bao cdo 1a ¢6 tac dung ting cudng kha ning hép thu
k&m trong linh vyc k¥ thudt nay. Do d6, c6 it kha ning x4y ra céc triu chung da day-rudt
nhu tiéu chay gin lién véi tinh trang dwa vio co thé luong 16n dudong khé tiéu hoa. Ngoai
ra, ¢6 it kha ning vé hién tugng e ché qua trinh hip thu cac khodng chat khac nhw dong
do su dua vao co thé luvgng kém du.

Con ngudi ¢6 kinh nghiém lau dai trong viée sir dung oligosacarit va san pham sita
1én men dugc chira & dang thanh phan hoat tinh trong chét cai thién kha ning hip thy
khoéng chét theo sang ché trong vai trd 14 thyc pham. Oligosacarit va san phdm sita 1én
men c6 thé duoc 4n vao trong mot khoang thoi gian dai, boi vi chiing chéng c6 vén d& gi
v6i vi gide va rat an toan.

Mic di chét cai thién kha ning hip thu khoang chét theo sang ché thuong dwoc
diéu ché biang cach phdi tron oligosacarit, san pham sita 1én men va cac thanh phén tiy ¥
khac, cac phuong thirc khac dung dé thyc hién sang ché thi ciing c6 thé nhu trudng hop
trong d6 hop phin bao gém oligosacarit va hop phan bao gém san phadm sita 1én men
duoc didu ché mot cach tach biét dé dem lai san phém chtra cac hop phén nay mot cach
tach biét. Trong san phdm ma trong do6 oligosacarit va san phém stta 1én men dugc chira
mdt cach tach biét, thi that 1a tot khi ngudi st dung san phdm ndy in vao ci hop phan
chira oligosacarit va hop phan chita san pham sita 1én men ddng thoi.

Chét cai thién kha ning hép thu khoang chét theo sang ché c6 thé duge st dung
theo ca dang thwc pham (trc 13 thirc én/thl'rc ubng) va duge phdm (tic 12 san pham duoc).

Vi duy, c6 thé cai thién kha ning hép thu khoang chét béng céach st dung chit cai thién kha
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ning hip thu khoang chét theo sang ché tryc tiép & dang dugc phdm hoidc bing cach st
dung truc tiép & dang thuc pham nhw thirc &n ¢6 cng dung dd dinh, vi dy, thyc phim dic
bigt damh cho stre khoe (food for specified health use-FOSHU), thuc phim c6 x4c nhin
chirc ning dinh dudng (food with nutrient function claim-FNFC) va cac chit twong tu.
Ngoai ra, cling c6 thé st dung chét cai thién kha ning hip thu khoang chét theo sang ché
¢ dang 16ng, bSt nhdo, gel hodc chét rn (vi dy, bot, vién nén va dang tuong tu).

Trong sdng ché nay, cac vi du v& thyc phim bao gdm sita, thirc ubng nhe khong
cdn, sita 1én men, sita chua, pho mat, banh my, banh quy, banh quy gion, banh pizza, bot
sita d dugc cai bién, thirc dn 16ng, thuc phim cho ngudi dm, thuc phim dinh dudng, thuc
phdm déng lanh, thuc phdm chuc ning, thuc pham da ché bién va cac thuc phdm khac
hién c6 trén thi treong.

Khi chét cai thién kha ning hép thy khodng chét theo sang ché dugc st dung &
dang thyc phdm hodc duge phim c6 tinh axit, thi tét hon, gi4 tri pH ndm trong khoang tir
2,0 dén 6,0, va tt hon, néu pH ndm trong khodng tr 3,0 dén 5.0.

Chit cai thién kha ning hp thu khodng chét theo sang ché c¢6 thé chira nudc,
protein, duong, lipit, vitamin, khodng chét, axit hitu co, bazo hitu co, nude ép trai cdy,
chit tao hwong vi va cc chat tuong tu. Cac vi du vé protein bao gdm bdt sita nguyén
kem, sita khong kem, sita mot phén khong kem, casein, bdt ctia chét long con lai sau khi
stta dd dong, protein cua chat 1ong con lai sau khi sita da dong, san phdm protein cd tir
chit 16ng con lai sau khi sira da dong, san pham protein phan 1ap tir chat léng con lai sau
khi sfra d& dong, a-casein, B-casein, k-casein, B-lactoglobulin, lactoferin, protein dau
tuong, protein tring, protein dng vat hodc protein thue vat nhu protein tir thit va cac san
phidm thoai bién cia ching, bo, khoéng chét huyét thanh sita, kem, chét l6ng con lai sau
khi sita dd dong, nito khong protein, axit sialic, phospholipit, lactoza va cac hop phin
duge din xudt tir sita khdc nhau khac va céc chét tuong ty.

Protein ¢6 thé con bao gdm peptit va cdc axit amin nhu casein phosphopeptit,
arginin, lysin va cc chét twong tw. Céc vi du v& dudng bao gém sacarit, tinh bdt dd dugce
ché bién (vi du, dextrin (vi dy, maltodextrin va dextrin khé tiéu hoa, v.v.), tinh bot tan
duoc, tinh bot British, tinh bot duge oxy hoa, este tinh bot, ete tinh bot, v.v.), chit xo dinh

dudng va cac chit twong tu.
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Céc vi du vé lipit bao gém m& dong vat va diu nhu md lon, dau c4, v.v., cling nhu
diu dugc cit phéan doan, dau duge hydro héa va cac dau dugce chuyén héa este ctia chung;
va diu thue vat nhw dau co, diu hat rum, dau ngo, dau hat cai dau, dau dira, cling nhu dau
duoc cit phéan doan, dau duoc hydro héa, va cac dau dugc chuyén hda este clia chuing.

Céc vi dy vé vitamin bao gém vitamin A, caroten, vitamin nhém B, vitamin C,
vitamin nhém D, vitamin E, vitamin nhém K, vitamin P, vitamin Q, niaxin, axit nicotinic,
axit pantothenic, biotin, inositol, cholin va axit folic.

Cac vi dy vé khoang chit bao gém canxi, phospho, kali, clo, magie, natri, déng,
sét, mangan, k€m, selen, crom, molypden va céc chét tuong tu.

Trong sb céc khoang chit ndy, thi kém 1 duge wu tién, bdi vi ¢6 thé ¢ di kém cho
co thé bang cach chi sir dung chét cai thién kha ning hip thy khoang chét theo sang ché
ngay ca khi thuc phdm chira kém khac khong dwoc #n vao mot cach dong thoi.

Céac vi du v& axit hitu co bao g(‘?)m axit malic, axit xitric, axit lactic, axit tartric va
céc chit tuong tu.

Chét cai thién kha ning hép thy khoang chét theo sang ché c6 thé 1a san phdm téng
hop hoic san phdm dugc tao ra tir cac nguyén li€u tu nhién.

Khi chat cai thién kha ning hép thu khoang chét theo sang ché dugc st dung lam
duoc phém, n6 c6 thé duoge dung theo cac dang khac nhau. Cac vi du vé cac dang nay bao
gdm dang dung qua dudng udng bing vién nén, vién nang, hat, bot, xi r6 va cac dang
twrong tw. Chét cai thién kha ning hép thu khoéng chét theo sang ché ciing c6 thé duge
biao ché thanh dang duge phdm nhu thubc tiém, thude dang 16ng, v.v., va c6 thé duoc
ding théng qua cc con dudong khac nhu cho an biang dng, nudi dn bang dng vao rudt va
céc cach twong ty. Cac duge phim khac nhau nay c6 thé duge bao ché bang cac phwong
phép théng thudng c6 st dung céc td duge da biét ma thudong dwoc sir dung trong linh vuc
ky thuét duoc dé cap vé dugc phém nhu chét dan, ta duogc dinh, ta dugc ri, ta dugc tron,
chét tao huong vi, chét lam ting do tan, chat tao huyén phu, ta dugc bao, dung moi va
chit déng truong. Ngoai ra, con bao gém trong d6 1a lwong thich hop cua canxi. Hon nita,
lugng thich hgp cta vitamin, khoang chét, axit hitu co, dudng, axit amin, peptit va cac

chit twong t cling c¢6 thé dwoc b sung vao do.
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Tét hon, néu oligosacarit duoc chira trong tong ham Iugng rin (100% trong luong)
ctia cht cai thién kha ning hip thu khoang chét theo sang ché & muc ndng d6 nim trong
khoang tr 1,0 dén 7,0% trong luong, t6t hon, néu nim trong khoang tir 1,5 dén 6,5%
trong lugng, t5t hon nita, néu nim trong khoang tir 2,5 dén 6,0% trong luong, va tdt hon
ca, néu nim trong khoang tir 4,0 dén 6,0% trong lugng. Tét hon, néu cac san phim sita
1én men dugc chira trong tong ham Iwong rin (100% trong lwong) cia chét cai thién kha
ning hép thu khoang chét theo sang ché & muc ndng d¢ 1a ndm trong khoang tir 5,0 dén
98% trong luong, t6t hon, néu nim trong khoang tir 10 dén 98% trong luong, t5t hon nita,
néu nam trong khoang tir 15 dén 98% trong luong va tét hon ca, néu ndm trong khodng tir
18 dén 96% trong lugng.

Trir khi ¢6 quy dinh khéc, trong ban md ta nay, thudt ngit “trong lwong cta hop
phan rin” dwoc ding dé chi trong lugng sau khi 1am khan trong thiét bi siy dudi didu kién
khi quyén khé & 20°C (e 1a trong lwong ma bao gdm trong luong cia diu léng), va
khong c6 nghia 1a trong lugng cua chit rin chira nude nhu thie &n dang bot.

Tét hon, néu lugng hang ngay cla oligosacarit dugc dung (tic 1a duge in vao),
chit ndy 1a thanh phin hoat tinh ctia chat cai thién kha ning hip thy khodng chét theo
sang ché ndm trong khodng tir 0,05mg dén 2g, tot hon, néu nim trong khoang tir 0,5mg
dén 1g, va tot hon nita, néu nim trong khodng tir Smg dén 0,2g ham lwong rin cho mdi
1kg thé trong. Tét hon, néu lugng hang ngay clia san phdm sita 1én men duoc dung (tic 1a
dugc in vao), chét nay 1a thanh phin hoat tinh cta chét cai thién kha ning hép thy khoang
chit theo sang ché nim trong khodng tir 1mg dén 10g, t6t hon, néu ndm trong khodng tir
10mg dén 5g, va t6t hon nira, néu nim trong khoang tir S0mg dén 2,5g ham lwong rén cho
mdi 1kg thé trong.

Tét hon, néu lidu lwong hang ngay ding cho ngudi cla oligosacarit, chat nay 1a
thanh phan hoat tinh ciia cht cai thién kha ning hip thu khoang chét theo sang ché nim
trong khodng tlr 0,01g dén 15g, t6t hon, néu ndm trong khoang tir 0,1g dén 10g, va tét hon
ca, néu ndm trong khoang tir 1g dén 8 g ham lrong chét rén.

T6t hon, néu lidu lrgng hang ngady dung cho ngudi clia san phim sita 18n men, chit

nay 1 thanh phan hoat tinh ctia chit cai thién kha ning hép thu khoang chét theo sang ché
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nim trong khoang tir 0,1g dén 500g, t&t hon, néu ndm trong khoang tir 1g dén 250g, v tot
hon ca, néu ndm trong khoang tir 2,5g dén 150g ham lwong chit rén.

Chét cai thién kha ning hdp thu khodng chét theo séng ché c6 thé dwoc ding mot
cach thich hop cho ngudi cin dén su didu tri bang chét nay theo sang ché & dang lidu don
hodc lidu duoc chia nhd, va trude bira an, sau bita dn, gilra hai bita dn, va/hodc trude khi
nghi vao ban dém. Liéu lwgng c6 thé duge xac dinh riéng biét theo do tudi va trong luong
ctia bénh nhén, va muc dich ding thudc. Khéng nhat thiét giéi han liéu lwong vao pham
vi cac gia tri bang sé dugc néu ra trén day.

Trong séng ché nay, t6t hon, néu ty 18 trong lwong giita san phim sita 1én men véi
oligosacarit, ty 18 niy duge thé hién bing tri s6 duge chuyén ddi thinh ham lwong rén la
1,0 dén 49,0, tot hon, néu 1a 1,0 dén 30,0, t5t hon nita, néu 12 1,0 dén 9,0, va tét hon ca,
néu 1a 3,0 dén 8,0.

Khi chat cai thién kha ning hép thu khodng chét theo sang ché chua kém, thi tdt
hon, néu ndng d6 ciia k&m trong téng ham lwong rén (100%) trong lugng chét cai thién
kha ning hip thu khoéng chit nim trong khoang tir 0,01 dén 1,0% trong lugng, t5t hon,
néu nim trong khoang tir 0,01 dén 0,8% trong luong, va tdt hon ¢4, néu nim trong khodng
tir 0,1 dén 0,6% trong luwgng khi tinh dén lugng thich hop ctia lwong kém vao co thé con
nguoi.

T4t ca céc ndi dung cua céc tai liéu ky thuat hién c6 dugc trich din trong ban mé ta
nay duoc dua vao diy bing cach vién dan.

Vi du thwe hién sang ché

Sang ché duoc giai thich dusi diy qua céc vi du, nhung sang ché khong chi gi6i
han & cac vi du dudi day.

Vi dy 1. Hidu qua ddi véi kha ning hip thu kém bing céch dung ca san phim sita 1én men
va oligosacarit

Vi dy nay xac minh hig¢u qua d6i véi kha niang hip thy k&m bing cach ding ca san
phim sita 1én men va galactooligosacarit (sau day duogc viét tit 1a “GOS”).

Diéu ché san phim sira 1én men
Pho mét chua chin dugc san xuét theo phwong phap théng thuong. Cu thé hon, sau

khi sfta khong kem dang bt duge lam tiét trung, stta khong kem dang bot nay duge 1én
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men bang vi khuén axit lactic cua cc chi Lactobacillus va Streptococcus, va men dich vi
dugc bd sung vao sita khong kem dang bot nay. Sau d6, sita déng thu dwge dugc cit va
duoc tach ly tdm, va san phém két tia thu dwge (te 13 pho mét chua chin) duoc sir dung
trong thir nghiém dudi ddy & dang san pham sita 1én men.

Phuong phép thr nghiém dong vat

Dau tién, 56 con chudt Sprague-Dawley duc ba tudn tudi duge chia thanh nim
nhém dudi day (n = 8) sao cho thé trong trung binh giita cdc nhém 13 tvong duong (xép xi
47g) .

(a) Khoe manh + thirc an chtra casein (sau ddy duwoc viét tit 1a “casein”) [nhom
khoe manh + casein; nhom d6i chiing]

(b) Giam tiét axit da day (sau ddy dwoc viét tit 13 “GH”) + thirc an chira casein
[nhom GH + casein]

(c) Giam tiét axit da day (GH) + thtc an chira casein va 5,0% trong luong cia
GOS (sau ddy duge viét tit 13 “casein G”) [nhém GH + Casein G]

(d) Giam tiét axit da day (GH) + thirc an chira san pham sita 1én men (sau ddy duoc
viét tét 1a “FDP”) [nhém GH + FDP]

(e) Giam tiét axit da day (GH) + thirc &n chira san phim sita 1én men v 5,0% trong
lwong ctia GOS (sau day dwoc viét tit 1a “FDP G”) [nhém GH + FDP G]

M3i nhém tir (a) dén (e) duge cung cip mdt cach thoai mai thirc &n thir nghiém
tuong Ung trong chin ngay (ngay 1 dén 9). Thirc &n chira casein duoc didu ché bing cach
cai bién mot phan thire dn AIN-93G thdng thudng. Thirc &n chira san phdm sira 16n men
dugc diu ché bing céch trén san phim sira 1én men vao d6 thay cho casein sao cho ham
lwgng protein ctia nd ddng nhét véi ham lugng protein ca thirc dn chira casein (xem bang
1). Ngoai ra, thirc dn chira 5,0% trong luong ciia GOS 1a thie dn trong d6 GOS dugc trén
dé c6 ty lé ham lugng 1a 5,0% trong luong trong 100% trong lwgng ctia thirc dn (xem
bang 1). Luong canxi, phospho, magie, sit, kém va ham lwgng ddng duoc didu chinh dén
cling mot mire trong tat ca cac thirc 4n (xem bang 1).

Trong cic nhém giam tiét axit da day ((b) dén (e)) duwoc dé cép néu trén, tinh trang
tiét axit da day bi giam do lién tuc tiém dudi da chat trc ché bom proton (PPI, chét @rc ché

tiét axit da day) Omepral® (sau ddy dugc viét tit 1a “OM”; thudc tiém omeprazol natri;
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do AstraZeneca san xut), hang ngay hai 1dn mdi ngay vao liic 7:00 gid va 19:00 gidr tir
ngdy thtt mudi lim cta thir nghiém cho dén ngay cudi cing (ngdy 5 dén 9) & muc lidu
lwong 13 20 mg/kg thé trong (ndng dd OM: 4 mg/ml, thé tich lidu: 5 ml/kg thé trong).
Trong nhém khée manh (nhém dbi chig dwoc dé& cap néu trén (a)), 5 ml/kg thé trong cia
dung dich mudi sinh 1y, chit ndy dugc sit dung lam chit din cho OM, duoc tiém dudi da
theo ciing mot thoi gian biéu véi PPI trong cic nhém giam tiét. Bat dlu vao ngiy sau khi
bit dau cho dung PPI (ngdy 6), thuc hién thu nghiém giit thing bing trong bdn ngay
(ngay 6 dén 9) bing cach sir dung ciii trao ddi, va toan bd phén ctia tat ca cac con chudt
dugc thu gom tir mdi c4 thé. Phan d duge thu gom duge thir nghiém vé lugng kém da bai
tiét. Ngoai ra, lwong thirc in &n vao cia mdi ca thé duge do bét diu vao ngdy sau khi bat
dau cho dung PPI (ngdy 6) trong bon ngay (ngay 6 dén 9). Tir téng lwong thic an in vao
ctia bdn ngay, tinh duoc luong cia kém duogc an vao, va tinh trang hap thu biéu kién (%
trong lugng) ddi véi kém cua mdi c4 thd duoc tinh bang céch st dung cong thire dudi
day.
Mirc d6 hép thu kém biéu kién ( % ) = (kém #n vao - k&m bai tiét) x 100 / (kém an vio)
Trong subt toan bd giai doan thtr nghiém, cac con chudt dugc cung cép thoai mai
nudc trao ddi ion. Lwong trung binh cua thic #n #n vao hang ngay 13 xAp xi 114 g/kg thé
trong; thé trong trung binh & giai doan sém cta thtr nghiém (ngay 2) 14 57g; va thé trong
trung binh vao cubi thir nghiém (ngay 9) 1a 110g. Khong phét hién thdy su khac biét nao

gilta cdc nhom ve lugng thirc &n an vao va thé trong.

Bang 1

(a) (b) (c) (d) (e)

Khoe GH GH GH GH

manh

Casein Casein Casein G FDP FDP G
Ngudn protein Casein Casein Casein FDP FDP
Ham luong Khéng ¢6 | Khéng c6 | 5,0% trong | Khéng c6 | 5,0% trong
galactooligosacarit lwong/trong luong/trong

lugng luong

[Ham luong ctia nguyén
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liéu

(glkg)]

Dextrin 532,0 532,0 532,0 5059 505,9
Casein 200 200 200 0 0

Bo6t FDP dugce dong kho | 0 0 0 233.,5 233,5
Sucroza 80,0 80,0 11,6 80,0 11,6
Déu ddu nanh 70 70 70 70 70
Xenluloza 50 50 50 50 50
Hon hop khoang chét 35 35 35 35 35
Canxi carbonat 12,4 12,4 12,4 8,7 8,7
Kali dihydro phosphat 6,8 6,8 6,8 3,3 3,3
Magie oxit 0,8 0,8 0,8 0,6 0,6
Hon hop vitamin 10 10 10 10 10
L-xystein 3 3 3 3 3
Cup-oligo® 0 0 68,4 0 68,4
[Ham lugng cia céc

thanh phan (g/kg)]

Protein 172,3 172,3 1723 172,3 172,3
Canxi 5 5 S 5 5
Phospho 3 3 3 3 3
Magie 0,513 0,513 0,513 0,513 0,513
Kém 0,038 0,038 0,038 0,038 0,038
Sét 0,045 0,045 0,045 0,045 0,045
Pdng 0,006 0,006 0,006 0,006 0,006
Galactooligosacarit 0 0 50 0 50

Bang 1 cho théy thanh phan héa hoc cua thuc in dung cho dong vat dugc st dung
trong vi du 1. Trong bang 1, hdn hgp khoang chit dwgc st dung, trong d6 céc thanh phan
khong phai 1a ngudn canxi, ngudn phospho va ngudn magie trong hdn hop khoang chit
AIN-93G dugc thay bang sucroza. Hon hop vitamin AIN-93 dugc sir dung lam hén hop

vitamin. Cup-oligon® (sin phim thuong mai do Nissin Sugar Manufacturing Co., Ltd.
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san xuét; ham Iwong galactooligosacarit: 73% trong lwong; “Cup-oligo” 1 nhén hiéu da
duogc diang ky.) 14 san pham chira galactooligosacarit trong vai trd 13 thanh phdn chinh va
bao gdm 4’-galactosyl lactoza, va cc thanh phan khic nhau khac nhu (Gal-Gal),,-Gle,
Gal- (Gal),-Gal (n = 1 dén 3, céc lién két p). Cac dang ché phim ciia hdn hop khoang chét
va hén hop vitamin duge st dung trong vi du 1 dwogc thé hién trong bang 2 va bang 3.
Béang 2

Hbn hop khoang chit

Ham lugng trong mdi 1000g

Thanh phan Ham luong

Kali xitrat monohydrat 70780mg
Natri clorua 74000mg
Kali sulfat 46600mg
Sét (110) ?{itrat 6060mg
Ké&m carbonat 1650mg
Mangan carbonat 630mg
Gi dong 300mg
Kali iodua 10mg
Natri selenat khan 10,25mg
Amoni paramolybdat tetrahydrat 7,95mg
Natri metasilicat nonahydrat 1450mg
Phén crom 275mg
Lithi clorua 17,4mg
Axit boric 81,5mg

-20-



19878

Natri florua 63,5mg
Niken carbonat 31,8mg
Amoni vanadat 6,6mg

Duoc didu chinh bing sucroza dén 1000g

Béng 3
Hdn hop vitamin

Ham luong trong mdi 1000g

Thanh phan Ham luong
Axit nicotinic 3000mg
Canxi D-pantothenat 1600mg
Pyridoxin hydroclorua 700mg
Thiamin hydroclorua 600mg
Riboflavin 600mg
Axit folic 200mg
D-biotin 20mg
Xyanocobalamin 2500mg
Este tocopherol axetat 15000mg
Retinyl palmitat 800mg
Cholecalciferol 250mg
Phyloquinon 75mg
Cholin bitartrat 250000mg

Puoc diéu chinh bing sucroza dén 1000g
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~ Hdn hop khoang chit AIN-93G va hdn hop vitamin AIN-93 1a thirc &n da duoc
chuén héa va tinh ché dung cho cac nghién ctru dinh dudng trén chudt nhit va chudt cdng
dwgc Vién Dinh dudng Hoa Ky (AIN) gi6i thiéu nam 1993, va @& cdp dén hdn hop
vitamin va hdn hop khoang chit ma dwgc bao ché thinh AIN-93G va chit nay duge sir
dung cho qué trinh ting trudng, phu nit ¢6 thai va cho con ba.
Céc két qua

Ty 18 hip thu kém biéu kién 12 nhw nhau & nhém d6i ching (a) va nhém casein (b).
Céc két qua nay ching to ring tinh trang giam tiét axit da day do viéc dung PPI gdy ra
hau nhw khéng c6 tac dung gi déi véi mire do hép thu kém biéu kién (xem Fig.1). Mirc do
hip thy kém biéu kién noi nhém FDP G (e) thi cao hon mét cach dang k& (p < 0,05, da
thir nghiém Tukey-Kremer) so v6i noi cdc nhém khac, nhung khong phat hién thiy sy
khéc biét dang ké nio khi so sanh nhém casein G (c) v6i nhém casein (b) va nhom FDP
(d). Cac két qua niy chung to ring ngay ca khi khong c6 hi¢u qua ting cuong kha ning
hap thu kém khi chi cung cép thirc 4n chira GOS, & rang 1a sy hdp thu cua k&m dugc ting
cudng hiép dong bing céch cung cdp thuc phim sita 1én men dong thoi véi nd (xem
Fig.1). Trong Fig.1, c4c chit “a” va “b” & phan trén cing cta biu do dang c6t cho thiy
rang c¢6 su khac biét dang k& gitta cac chit (p < 0,05, da thi nghiém Tukey-Kremer).
Thuat ngt “% trong lugng/trong lwgng” trong Fig.1 dugce dung dé chi % trong lugng (tic
1a % theo trong lugng).

Higu qua dat dwge ciia sang ché

Chét cai thién kha nang hip thu khodng chét theo sang ché c6 thé thé hién hiéu qua
ting cudong hip thu khoang chit, dic biét 1a déi véi kém, thong qua tic dung hiép ddong
clia oligosacarit va san phim sita 1én men mang lai.

Cu thé hon, chat ci thién kha ning hp thu khoédng chét theo sang ché c6 thé thé
hién hiéu qua tdng cudng khi ning hép thu khoang chit khi dwoc st dung & dang moi
treong thu nhan nhu thuc phém, duoc phém, v.v., ngay cd khi ty 1¢ ham lugng gifta chét
cai thién kha ning hap thy khoang chit véi téng ham lwgng rén trong méi truong thu nhan
dwoc 4n dinh thap hon trong quéa khw, vi dy, & mirc 7,0% theo trong Iwong hodc thip hon.

Hon nita, chit cai thién kha ning hip thu khoang chét theo sang ché chi chira

oligosacarit va sdn pham sita 1én men trong vai tro la cac hgp phén thiét yéu ca vé do an
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todn va vi gidc dugc xdc nhin trong cude séng dn udng cia con ngudi qua hang thé ky.
Do d6, s& khong c6 van d& gi v&i céc phan ng c6 hai ctia thudc va chét cai thién kha
ning hép thu khoang chat theo séang ché ¢6 thé duge an trong mot khoang thoi gian dai.
Ngoai ra, chét cai thién kha nang hip thy khoang chit theo sang ché c6 thd duoc sir
dung & dang thuc phém co tinh axit hodc duogc phém, néu oligosacarit, ma tinh hi¢u qua
cia né khong dé dang bi suy giam béi sy phian huy dudi cac didu kién axit, nhu

galactooligosacarit dugc st dung lam oligosacarit.
Kha ning Umg dung trong cong nghigp

Chat cai thién kha ning hip thy khodng chét theo sang ché c6 thé dugc sir dung
mot cach c6 hiéu qua dé phong ngira va/hoic didu tri cac hoi ching thiéu khodng chat

khéc nhau.
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YEU CAU BAO HQ
1. Chét cai thién kha nang hép thu khoang chét chura galactooligosacarit va san phim stra
1én men lam thanh phén hoat tinh, trong d6:
chit cai thién kha ning hp thu khoang chit nay dwoc sir dung d& cai thién kha
ning hap thu khoang chat & ngudi c6 sy giam tiét axit da day,
céc san phim sita 1én men thu duoc bing c4ch 1én men sita c6 sit dung vi khuén
axit lactic thudc chi Lactobacillus va vi khudn axit lactic thudc chi Streptococcus,
khodng chét ma duoc dua vao dé cai thién kha nang hip thu 13 k&m,
ty 1& ham lugng giita galactooligosacarit v6i tong ham lwong rén cua chit cai thién
khé niing hip thy khoang chit ndm trong khoang tir 1,0 dén 7,0% trong lugng, va
ty 1¢ trong lugng gitta san phim sira 1én men véi galactooligosacarit 1 tri s6 dwoc
chuyén dbi thanh ham luong chit rin ndm trong khoang tir 1,0 dén 49,0.
2. Chét cai thién kha ning hép thu khoang chit theo diém 1, trong d6 ty 1& trong lugng
gitta san phim sita 1én men v6i galactooligosacarit 1 tri sé dugc chuyén d6i thanh ham
luong chét rdn ndm trong khodng tir 1,0 dén 30,0.
3. Chat cai thién kha ning hip thu khoang chét theo diém 2, trong d6 ty 1¢ trong lugng
gitta san pham sita 1én men v&i galactooligosacarit 13 tri s6 duge chuyén dbi thanh ham
luong chét rin nim trong khoang tr 1,0 dén 9.,0.
4. Chét cai thién kha ning hip thu khoang chit theo diém 3, trong d6 ty 1€ trong luong
gita san phdm sita 1én men vé6i galactooligosacarit 13 tri s6 duoc chuyén dbi thanh ham
lwong chét rin nim trong khoang tir 3,0 dén 8,0.
5. Chét cai thién kha nang hép thy khoang chét theo diém bt ky trong sb cac diém tir
diém 1 dén 4, trong d6 san phim sira 1én men 13 pho mét chua chin.
6. Chit cai thién kha nang hép thy khoang chét theo diém bét ky trong sb cac diém tir
diém 1 dén 5, trong d6 chét nay con chura kém.
7. Chét cai thién kha ning hép thu khoang chét theo diém bit ky trong sd cac diém tir

diém 1 dén 6, trong d6 chét nay 1a thuc phim.
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8. Chét cai thién kha ning hp thu khoéng chét theo diém bt ky trong s cac diém tir 1

dén 6, trong @6 chét nay 1a dugc phim.
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