(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

LT
021480

(19) Cong hoa xa hoi chi nghia Viet Nam (VN)  (11) |[[lll
CuUC SG HOU TRI TUE 1
(51)7 A23L 1/10, 1/105, 1/308,C12P 19/14,  (13) B
19/24, C13K 1/02, 7/00

21)
(86)
(45)
(73)

(72)

(74)

1-2013-01793 (22) 08.12.2010

PCT/US2010/059490 08.12.2010 (87) WO02012/078150  14.06.2012
26.08.2019 377 (43) 25.11.2013 308

Nestec S.A. (CH)

Avenue Nestlé 55, CH-1800 Vevey, Switzerland

MARK, Stephen, Gene (US), LOGHAVI, Laleh (US), WAVREILLE, Anne-Sophie
(FR), CHENG, Pu-Sheng (US), ROGER, Olivier (FR), SCHAFFER-LEQUART,
Christelle (FR)

Cong ty TNHH Ban Ca (BANCA)

(54)

XIRO CHUA NGU CcOC NGUYEN HAT PUCC THUY PHAN VA QUY TRINH
SAN XUAT XIRO NAY

(57) Sdng ché& dé cap dén xir6 chita chat tao ngot trén 15% theo khdi lugng xiro,

ché pham ngii c6¢ nguyén hat dugc thily phan va alpha—arhylaza hoac phan doan

ctia ching, trong d6 alpha-amylaza hodc phan doan cua ching khong c6 hoat

tinh thuy phan chat xo khi & trang thai hoat dong va trong d6 xird cé hoat tinh

nudc trén 0,6. Ngoai ra, sing ché con dé cap dén quy trinh san xuat Xir6 nay.




214380

Linh vie ky thuit dwge dé cap

Sang ché d& cap dén xir6 dugc bd sung ngii cdc nguyén hat. Cu thé, sing ché dé
cip dén xird bd sung ngii cbe nguyén hat dugc thuy phan, trong d6 mui vi hodc do
nhdt cling nhu dac tinh cam quan cta xir6 khong bi &nh huéng. Ngoai ra, sang ché con

& cap dén quy trinh san xudt xird nay.
Tinh trang ky thuat ciia sang ché

Ngay cang c6 nhiéu biang chimg tlr cic nghién ctru dich & hoc cho thdy ring
mot ngdy An ba bira san phdm ngii coc nguyén hat, tic 1a 48g ngil cbe nguyén hat, 6
kha nang lam giadm nguy co bénh tim mach, tdng d6 nhay cam véi insulin va gidm
nguy éor khoi phat bénh dai thdo dudng typ 2, béo phi (chi yéu 1a béo phi noi tang) va
ung thu hé tiéu hoa. Céc lgi ich d6i v6i sire khoe cua ngil cbe nguyén hat dugc bdo cdo
1a do vai trd hiép ddng cta chit xo trong ché do an va cac thanh phan khac, nhu

vitamin, khoang chét va cac hop chit hoa thuc vat co hoat tinh sinh hoc.

Céc nha chirc trach & Thuy Dién, My va Anh di chép thuan cac tuyén b vé strc
khée tim mach dua trén cac ludn chimg khoa hoc sdn c6. Thuc phim chira chit xo
cling dang ngay cang trd nén quen thudc voi ngudi tiéu dung, khong chi vi viéc dn ngii
cbe nguyén hat hién nay da dugc dua vao mot ) khuyén cdo vé ché do an cua qudc
gia ma con do san phim ngii céc nguyén hét dugc coi la lanh manh va tu nhién. Céac
khuyén cdo vé viéc tiéu thu ngii céc nguyén hat dd duge cac co quan chinh phu va cac
nhém chuyén gia dua ra dé khuyén khich nguoi tiéu dung st dung ngii cdc nguyén hat.
Chéng han, & M¥, ngudi tiéu ding duoc khuyén cdo an tir 45 dén 80g ngii cdc nguyén
hat mot ngay. Tuy nhién, s liéu tir cac khao sat vé ché do an qudc gia tai Vuong quc
Anh, M§ va Trung Qudc cho thdy luong tiéu thu ngii cbc nguyén hat trung binh dao

dong tir 0 dén 30g ngii cdc nguyén hat mot ngay.

Viéc thiéu cac san pham ngii coc nguyén hat dugce bay trén cac ké hang va déc
tinh cadm quan kém cta sdn pham ngli coc nguyén hat trén thi truong hién nay thuong
duge coi la cac han ché doi vai viée tiéu thu ngli coc nguyén hat va lam gidi han lugng

ngill coc nguyén hat dugc bd sung vao san pham, chiang han nhu xird, vi khi tang lugng
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ngil cbe nguyén hat dugc bo sung vao san pham, déc tinh vat ly va dac tinh cam quan

clia xird co thé thay ddi mot cach nhanh chong.

Ngi cbe nguyén hat cling dugc coi 1a mot ngu6n chét xo, dudng chét thuc vat,
chét chéng oxi hoa, vitamin va khoang chét. Theo dinh nghia cua Hi€p hdi cac nha héa
hoc ngii cdc M§ (American Association of Cereal Chemists - AACC), ngii cbc nguyén
hat, va thuc phém dugc lam tur ngli cbe nguyén hat, bao gém toan by hat ngii cbe
nguyén ven. Hat ngii c6c nguyén ven bao gém phdi, ndi nhil va cam. No thuong duoc

goi la hat.

Hon nita, trong nhitng ndm gan ddy, nguoi tiéu dung ngay cang cht y dén nhan
méc ctia thue phim, ching han xiré, va ngudi tiéu dung mong mudn thuc phdm duoc
sdn xudt cang tu nhién va c6 loi cho sirc khoe cang t6t. Do d6, nguoi ta mong mudn
phat trién cac cOng nghé ché bién thuc phém va db uéng han ché su dung céc phu gia
thue pham khong ¢ ngudn gbe tw nhién, ngay ca khi cac phu gia thuc pham khong ¢o
ngudn gbc tw nhién nay da dugce tinh ché hoan toan béi cac chuyén gia suc khoe hodc

chuyén gia an toan thuc pham.

Dua vao cac loi ich vé stc khoe cua ngii cde nguyén hat, nguoi ta mong mudn
tao ra san phim ngii c6c nguyén hat cang chtra nhidu chét xo nguyén ven cang tot.
Xir6 1a mot chat dan tét dé phan phéi ngii cdc nguyén hat va dé gia tdng ham luong
ngii cc nguyén hat ctia san phim hoic bita in, do do c6 thé gia tang lugng ngil cde an
vao. Nhung diéu nay 14 khong mong mudn vi né sé tao ra lugng calo hap thu lon hon.
Mot khé khin khéc trong viée gia ting ham lugng ngii cdc nguyén hat cia san pham 1a
n6 thudong anh hudng dén cac dic tinh vat ly nhu mui vi, két ciu va cam quan toan

phén cta xir6 (thong s6 cam quan), cling nhu kha ning ché bién.

Nguoi tiéu dung sé& khong sin sang chip nhan dac tinh cam quan cua xird bj
anh hudng chi dé gia ting lugng ngii cdc nguyén hat hip thu hang ngay. Mui vi, két
cAu va hinh thirc téng quan 1 nhimg dic tinh cdm quan nay.

R rang, hiéu qua ctia day chuyén san xudt la mot yéu ciu bét budc trong cong
nghiép thue phim. Yéu té nay bao gdm xir Iy va ché bién nguyén li¢u thd, tao xird,
dong gdi va bdo quan trong nha kho, trén gia hoac tai nha.

US 4,282,319 d& cap dén quy trinh san xuét san pham thiy phan tir ngil coc

nguyén hat va cdc san pham thu duogc tir ching. Quy trinh nay bao gom viéc xu ly
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enzym trong moi truong 1ong bing proteaza va amylaza. San phdm thu duogc cé thé
duoc bd sung vao nhiéu loai san pham khéc nhau. US 4,282,319 md ta qué trinh phén
htty hoan toan protein c¢é trong ngii cdc nguyén hat.

US 5,686,123 boc 16 hdn dich ngii cbe duoce tao ra béng cach xu ly bé‘mg alpha-
amylaza va beta-amylaza, c4 hai déu tao ra cac don vi maltoza mot cach dic hiéu va
khong cé hi€u Uimg glucanaza.

US 4,879,096 boc 16 chét tao ngot xird tr gao dinh dudng, khong gay di tng
dwoc san xudt bing phuong phap st dung gao nguyén hat lam nguyén liéu khoi dau,

Do d6, muc dich cta sang ché 14 dé xuét xird giau ngii cdc nguyén hat va chat
x0, trong khi van gitt dugc muc d6 hap thu calo thap, tao cho ngudi ding su trai
nghiém tiu ding t6t va ¢ thé dugc san xudt mot cach dé dang trén quy mé cdng
nghiép voi gid thanh hop ly ma khong anh huong dén cac thong sb cam quan.

Ban chit ky thuit ciia sang ché
Do d6, theo khia canh thir nhat, sang ché dé cap dén xird bao gdm:
- ham luong chét tao ngot trén 15% theo khdi lugng xiro;

- ché phdm ngii c6¢c nguyén hat dugc thiy phéan; va

- alpha-amylaza hodc phan doan cua chung, trong d6 alpha-amylaza hodc phén
doan cia ching khong c6 hoat tinh thily phan chit xo khi & trang thai hoat
dong;

trong do xird c6 hoat tinh nudce trén 0,6.

Theo khia canh khéc, sang ché d& cap dén quy trinh san xudt xird theo sang ché,

quy trinh nay bao gdm cac budc:

1) tao ra ché pham ngii cc nguyén hat duoc thuy phan, bao gdm budc:

a) cho thanh phdn ngii c6¢ nguyén hat tiép xuc véi ché phidm enzym trong
nuée, ché phim enzym bao gdm it nhdt mot alpha-amylaza, ché phidm
enzym khong c6 hoat tinh thity phan chit xo,

b) che ché phim enzym phan tmg v6i thanh phin ngii cc nguyén hat, dé tao ra

dich thiy phan ngii cdc nguyén hat,
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¢) tao ra ché phdm ngii cdc nguyén hat dugc thily phan bang cach bit hoat
enzym d3 néu khi dich thily phan dat d6 nhét tir SO dén 5000mPa.s do duogc

0 65°C;
2) tao ra xird bang cach tron ché pham ngii cbe nguyén hat duoc thity phan véi hon
15% (theo khéi luong) chét tao ngot va tao ra hoat tinh nude 1a 0,60 hodc cao

hon.

Theo khia canh khac, sang ché d& cap dén thuc phim hdn hop chia xird theo

sang ché.
M3 ta vin tit cac hinh vé

Fig. 1 thé hién phan tich sic ky 16p méng clia cdc enzym khéc nhau duogc cho
tiép xtic v6i chit xo trong thitc an. Chu thich cho cac duong khéc nhau 1a nhu sau:

AO:  vét arabinoxylan tinh khiét (trng)

BO:  vét beta-glucan tinh khiét (tréng)

A: vét arabinoxylan sau khi u bang enzym dugc chu thich bén dudi duong

(BAN, Validaza HT 425L va Alcalaza AF 2.4L)

B: vét beta-glucan sau khi 1 bang enzym dugc chu thich bén dudi duong
(BAN, Validaza HT 425L va Alcalaza AF 2.4L)

E0:  vétenzym (trdng)

Fig. 2 thé hién séc ky loai trir kich ¢& (SEC) ctia dic diém khéi lugng phan tir
cta B-glucan va arabinoxylan khi khong b sung enzym (duong lién) va sau khi 0 voi

Alcalaza 2.4L (dudng nét dit). A) B-glucan yén mach; B) arabinoxylan ltia my.

Fig. 3 thé hién séc ky loai trir kich ¢ (SEC) ctia ddc diém khéi lugng phan tir
cta B-glucan va arabinoxylan khi khong b6 sung enzym (duodng lién) va sau khi 4 voi
Validaza HT 425L (duong nét dit). A) B-glucan yén mach; B) arabinoxylan ltia my.

Fig. 4 thé hién séc ky loai trir kich ¢& (SEC) ctia ddc diém khéi lugng phan tur
cta B-glucan va arabinoxylan khi khong bd sung enzym (dudng lién) va sau khi 4 véi

MATS L (duong nét dit). A) B-glucan yén mach; B) arabinoxylan lua my.
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MG ta chi tiét sang ché

T4c gia sang ché da bt ngd phat hién ring bing cach xr Iy thanh phén ngfi coc

nguyén hat voi alpha-amylaza va tiy y véi proteaza, do nhd6t cua ngi coc nguyén hat

s& giam va sau d6 viéc trdn vao xird cé thé dé dang hon. Di€u nay dan dén kha ning

lam ting lwong ngii céc nguyén hat trong sdn phdm. Hon nita, qué trinh xt ly véi

alpha-amylaza cfing 1am giam sy can thiét phai thém chét tao ngot nhu sucroza vao san

pham xird.

Do d6, theo khia canh thir nhét, sang ché d& cap dén xird bao gom:

ham lugng chét tao ngot trén 15% theo khéi luong xiro;

ché phim ngii cbc nguyén hat dugc thiy phan;

proteaza hodc phan doan cta ching, & ndng d6 0 dén 5% theo khdi lugng cia
tdng ham luong ngfi cbc nguyén hat trong xird, trong d6 proteaza hogdc phan
doan cta ching khéng c6 hoat tinh thily phan chit xo khi & trang thai hoat
dong; va

alpha-amylaza hodc phén doan cua chung, trong d6 alpha-amylaza hodc phén
doan clia chung khong cé hoat tinh thuy phéan chit xo khi ¢ trang thai hoat

dong;

trong d6 xird co hoat tinh nudce trén 0,6.

Mot sb uu diém cta xird chira thanh phan ngii cbc nguyén hat duoc thuy phéan

theo sang ché c6 thé la:

L

IL.

II1.

Sy gia tang ham lugng ngli cbe nguyén hat va chat xo c¢6 thé dugc tao ra trong
thanh phim, trong khi thong s cam quan cta san phim khong bi anh huéng

dang ké;
Chét xo khiu phén 4n trong ngii cdc nguyén hat c6 thé dugc bao toan;

Cam giac no 16n hon dang ké ma khong anh hudng dén thong s6 cam quan cua
san phém va qua trinh tiéu héa cham hon. Hién nay, co6 nhiéu han ché déi véi
viéc lam giau xird bang ngi cbc nguyén hat do do nhét khong tron chay, két
céu dang hat va van dé vé& mui vi. Tuy nhién, viéc sir dung ngii cdc nguyén hat

dugc thiy phén theo sang ché trong xird s& cho phép tao ra do nhdt mong
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mudn, két cdu min, anh hudng toi thicu dén huong vi, va céc gia tri vé dinh

dudng va stic khoe dugce bo sung;

IV. Mbdt vu diém nita c6 thé 14 cai thién dic diém hydrat cacbon clia cac san phém
xird bing cach thay thé céc chét tao ngot truyén théng dugc bd sung tir bén
ngoai nhu mat duong glucoza, mat ngé ¢ ham luong fructoza cao, dudng
nghich chuyén, maltodextrin, sucroza. v.v. bang céc ngudn chit tao ngot lanh

manh hon.

Theo sang ché, thuét ngft “xird” dé cap dén chét 1éng nhét, dic bao gébm dung
dich c6 lugng 16n chét tao ngot, nhu duong, it cd xu hudng két tinh trong nude. Theo
phuong an dugc uu ti€n cua sang ché, chét 1ong nhot, dac bao gdm bao gém dung dich

¢6 luong 16n duong trong nude cling bao g6m lugng Ién huong vi.

Thong s6 chit luong ctia xird va thong sé quan trong vé kha ning ché bién san
phdm la d nhét cua ché phdm ngii cdc nguyén hat dugce thiy phan. Theo sang ché,
thuat ngtt “dd nhot” la sb do “d6 dic” hodc do tron chay cta dich long. Do d6, d6 nhét
la s& do tinh khang cta dich long bi lam bién dang béi luc kéo hodc luc cing. Néu

khong c6 quy dinh khéac, d6 nhét s& duoc thé hién bing don vi mPa.s.

Do nhét ¢ thé duge do st dung thiét bi May phan tich d6 nhdt nhanh cia
Newport Scientific. May phén tich d0 nhét nhanh s€ do tinh khéng cua san pham voi
hoat déng khuéy béng canh khudy. P6 nhot s& duge do sau khi khudy 10 phut, & 65°C
va téc do khudy 50 vong/phiit.

Do nhot cua xird theo sang ché ¢ thé thay dbi phu thude vao san pham xird cu
thé. Theo mot phuong 4n cta sing ché, do nhét ndam trong khoang tir 600 dén
1400mPa.s, nhu trong khoang tir 800 dén 1200mPa.s, ching han trong khoang tir 900
dén 1100mPa.s.

Thanh phan ngii cdc nguyén hat c6 thé thu duoc tu nhiéu ngudn khac nhau. Vi
du vé ngu@)n ngli cbe nguyén hat la bot semonila, bot 40, hat vun, bot va hat xay siéu
nhé (bot siéu min). Ngii cdc nguyén hat c6 thé duge nghién, tt hon 1a xay kho. Qua
trinh nghién s& dién ra trudc hodc sau khi thanh phan ngii cbc nguyén hat duge cho

tiép xtc vdi ché pham enzym theo sang ché.
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Theo phuong &n cua sang ché, thanh phén ngii cbc nguyén hat c6 thé duoc xur

ly nhiét d€ han ché mui 6i va so lugng vi sinh vat.

Ngii ce nguyén hat 12 hat cta thuc vat mot 14 mam thudc ho Poaceae (ho hoa
thao) duogc tr@)ng nho hat ¢6 nhiéu tinh bt va co thé an dugc. Vi du vé ngil coe nguyén
hat bao gém lua mach, lua, lta cAm, lta ndu, lua dai, kiéu mach, tAm lta mi, ngo, ke,
yén mach, cao lwong, lta mi spenta, tiéu hdc mach, lua mach den, lta mi, hat lta mi.
co teff, cé sdy hoa vang (canary grass), hat Job va hat ké fonio. Cac loai thuc vét
khong thudc ho hoa thao nhung c6 thé tao hat hodc qua ¢6 tinh bot ¢6 the duge st
dung theo cach tuong tw nhu hat ngii cc, duge goi la gia ngfi cbe. Vi du vé gia ngl
cbc bao g6m hat dén, kiéu mach, tartar kidu mach va cay diém mach. Khi goi tén ngii

coc, thuat ngit nay s& bao gom ca ngil coc va gia ngl coc.

Do d6, thanh phan ngii cbc nguyén hat theo séng ché co thé co ngudn gdc tir
ngii céc hodc gia ngil cde. Do d6, theo mot phuong én, ché pham ngil coc nguyén hat
duge thuy phan thu dugc tir cy dugc chon tir nhém bao g6m lta mach, lda, Iua nau,
lba dai, laa cAm, kiéu mach, tAm lta mi, ngd, ké, yén mach, cao luong, lta mi spenta.
tié hic mach, lda mach den, IGa mi, hat lta mi, co teff, co sdy vang, hat Job, hat ké
fonio, hat dén, kiéu mach, tartar kiéu mach, cdy diém mach, céac giéng ngt cbe va gia
ngii cc khac va hdn hop cua ching. N6i chung, ngudn ngii cdc phu thude vao loai san

pham, vi moi loai hat s€ tao ra cdc mui vi riéng biét.

Thanh phén ngii cbe nguyén hat 1a thanh phén duoc tao ra tir hat ngii cbc chua
duge ché bién. Thanh phan ngii cdc nguyén hat bao gdm toan b cac phan an dugc ctia
hat ngii cbe; tire 14 phoi, noi nhii va cdm. Thanh phén ngll cbe nguyén hat co thé duoc
tao ra & nhiéu dang khéac nhau nhu dang nghién, dang v&, dang manh hodc cac dang

khac nhu d& duoc biét dén rong rdi trong nganh cong nghiép xay xat.

Theo séng ché, thuat ngit “ché phdm ngii cdc nguyén hat dugc thuy phan™ dung
dé chi thanh phén ngii c6c nguyén hat dugc phéan huy bing enzym hodc thanh phan
ngii cdc nguyén hat duoc phan huiy bang cach sir dung it nhit mét alpha-amylaza,
trong d6 alpha-amylaza khong c6 hoat tinh thiy phén chit xo khi & trang thai hoat
dong. Ché phém ngi cdc nguyén hat duoc thity phén con co thé dugc phan hiy bang
cach str dung proteaza, trong d6 proteaza nay khong co hoat tinh thuy phan chét xo khi

& trang thai hoat dong.
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Theo séng ché, ciing co thé hidu ring “ché phdm ngii cdc nguyén hat dugc thuy
phan” 1 & chi qua trinh xtr Iy bot bing enzym va sau d6 hoan nguyén ngii cde nguyén
hat bang céch trén bot, cdm va phéi. Ciing c6 thé hiéu ring qua trinh hoan nguyén co
thé duoc thuc hién trude khi st dung trong thanh phdm hoic trong khi tron thanh
phim. Do d6, qua trinh hoan nguyén ngii cdc nguyén hat sau khi xr ly mot hodc nhiéu

thanh phan riéng biét ciia ngii cc nguyén hat ciing thudc pham vi cia sang ché.

Trudc hodc sau khi nghién ngii cbc nguyén hat, thanh phén ngil cde nguyén hat
c6 thé dugc thity phan dé pha v& cdu truc polysacarit va tily ¥ cdu triic protein cua

thanh phan ngii cé¢ nguyén hat.

Ché pham ngii c6c nguyén hat dugc thuy phan ¢ thé duoc tao ra ¢ dang long,
cd dac, bot, nude ép hoac dang nhuyén. Néu nhiéu hon mot loai enzym duogc st dung,
c6 thé hiéu ring qua trinh xtr Iy bing enzym ngii coc nguyén hat c6 thé duoc thyuc hién
bang cach thém lan luot ting enzym, hoic tao ra ché pham enzym bao gém nhiéu hon

mot loai enzym.

Theo sang ché, thuat ngit “enzym khong cé hoat tinh thity phan chét xo khi &
trang thai hoat déng” ciing can dugc hiéu 1a bao gdm hdn hop enzym ma tir d6 enzym
nay bét nguén. Ching han, proteaza, amylaza, glucoza isomeraza va amyloglucosidaza
duge md ta trong sang ché c6 thé duoc tao ra & dang hén hop enzym hoan toan khéong
duoc tinh ché truée khi str dung va do d6 s& c6 hoat tinh enzym, déi véi chét xo chang
han. Tuy nhién, hoat tinh déi voi chit xo ciing c6 thé 13 do mét enzym cu thé néu
enzym d6 c6 nhiéu chic ning. Nhu duogc sir dung trong ban mo ta nay, enzym (hoac

hdn hop enzym) khong cé hoat tinh thity phén chét xo.

Thuat ngit “khong c6 hoat tinh thity phdn” hodc “khong cé hoat tinh thily phan
chit x0” ¢6 thé 1a mic do phan hity khong quéa 5% chat xo, nhu khong qué 3%, nhu
khong quéa 2% va nhu khong qua 1%. C6 thé khong tranh duge mirc d6 phan huy nay

n€u nhu ndong d§ co chat cao hodc thoi gian 1 qua dai.

Thuét ngit “¢ trang thai hoat dong” dung dé chi kha ning cua enzym hodc hdn
hop enzym thuc hién hoat tinh thay phan va la trang thai clia enzym trudc khi bi bét
hoat. Qua trinh bat hoat ¢ thé xay ra ca bing qua trinh phan huy va qua trinh bién
tinh.
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N6i chung, ty 1& phan tram khdi lwong trong toan bd ban mo ta duoc thé hién ¢

dang % theo khi lugng vét chit kho trir khi c6 quy dinh khac.

Xiré theo sang ché c6 thé chira proteaza khong ¢ hoat tinh thily phan chit xo
khi & trang thai hoat dong. Uu diém cta viéc thém proteaza theo sang ché la do nhot
ctia ngii cbc nguyén hat duogc thity phén c6 thé dugc lam giam hon nita, didu nay cling
c6 thé gay giam d6 nhét clia thanh phdm. Do d6, theo mét phuong 4n theo sang ché,
xird chira proteaza hodc phan doan ctia ching & néng do 0,0001 dén 5% (theo khdi
luong) theo téng ham luong ngii cdc nguyén hat, nhu 0,01 dén 3%, nhw 0,01 dén 1%,
nhu 0,05 dén 1%, nhu 0,1 dén 1%, nhu 0,1 dén 0,7%, hodc nhu 0,1 dén 0,5%. Néng do
t61 wu cla proteaza dugc thém vao phu thudc vao mét sd yéu t6. Ba co phat hién réng
viéc bd sung proteaza trong qud trinh san xuét ngii cdc nguyén hat duoc thuy phan co
thé lam mét vi dng, viéc bd sung proteaza c6 thé duoc coi 1a su can bing gitta d6 nhot
thép va mét vi. Ngoai ra, luong proteaza ciling c6 thé phu thudc vao thoi gian U trong
qué trinh san xuat ngii cdc nguyén hat dugc thily phan. Ching han, néu thoi gian G

ting 1én c6 thé gidm ndng do proteaza xudng.

Proteaza 1 enzym thiy phén protein. Chung c6 thé duogc sir dung dé lam giam
d6 nhét ctia thanh phin ngii cbc nguyén hat duge thuy phan. Alcalaza 2.4L (EC

3.4.21.62) clia Novozymes la mét vi du vé& enzym thich hop.

Phu thudc vao thoi gian G va ndng do cta proteaza, luong protein nhét dinh
trong thanh phan ngii cdc nguyén hat dugc thuy phan c6 thé dugc thily phan thanh axit
amin va phan doan peptit. Do d6, theo mét phuong an, 1 dén 10% protein trong ché
phim ngii cdc nguyén hat s& duoc thily phén, nhu 2 dén 8%, ching han 3 dén 6%, 10
dén 99%, nhu 30 dén 99%, nhu 40 dén 99%, nhu 50 dén 99%, nhu 60 dén 99%, nhu
70 dén 99%, nhu 80 dén 99%, nhu 90 dén 99%, hodc nhu 10 dén 40%, 40 dén 70%, va
60 dén 99%. Mot 1an nita, qua trinh phan hiy protein c¢6 thé lam gidm do nhét va cai
thién céc thong s cam quan.

Theo sdng ché, thuat ngit “ham lugng protein duoc thiy phan” dung dé chi ham
lwong protein dugc thity phan trong thanh phan ngii c6¢ nguyén hat trir khi ¢6 quy dinh
khéc. Protein nay c6 thé dugc phan hiy thanh cac don vi peptit 16n hodc nho hodc

tham chi thanh axit amin. Nguoi c6 hiéu biét trung binh trong linh vuc k¥ thudt nay sé
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biét ring trong qua trinh ché bién va bao quan, lugng phan hiy nho s& xay ra khong

phai do qua trinh phan hily enzym bén ngoai.

N6i chung can hiéu ring enzym duoc st dung trong qua trinh san xudt ché
phdm ngii cdc nguyén hat dwoc thity phan (va do dé ciing c6 trong thanh phdm) khac

v6i cac enzym tuong Ung sin cé trong thanh phan ngil cbe nguyén hat.

Vi xir6 theo sang ché ciing c6 thé chira protein tir cac ngudn khac véi thanh
phén ngii c6c nguyén hat duoc thiy phan, cic protein nay s& khong duoc thuy phan,
nén c6 thé danh gia qua trinh thiy phan protein ctia cac protein cu thé hon co trong ché
phdm ngii cdc nguyén hat. Do d6, theo mot phuong an, protein duoc phan huy la
protein cia ngii cdc nguyén hat, nhu gluten protein, albumin, globulin, glycoprotein

hozc hdn hop cuia ching.

Amylaza (EC 3. 2. 1. 1) la enzym duoc phan loai la saccharidaza: enzym phéan
htty polysacarit. Day 1 thanh phén chinh ctia dich tiét tuy va nudc bot, cin dé pha v
céc hydrat cacbon mach dai nhu tinh bt thanh cdc don vi nho hon. Theo séng ché,
alpha-amylaza dugc str dung dé thity phan tinh bot duoc gelatin hoa dé giam do nhot
ctia ché pham ngii cdc nguyén hat duoc thay phan. Validaza HT 4251, Validaza RA
cua Valley Research, Fungamyl ctia Novozymes va MATS cua DSM la vi du vé

alpha-amylaza thich hop theo sang ché.

Cé4c enzym nay khong cé hoat tinh ddi voi chit xo trong diéu kién xu ly duogc
st dung (thoi gian, néng doé enzym). Nguoc lai, chéng han BAN cia Novozymes sé
phan hity chét xo bén canh tinh bot thanh chat xo hodc oligosacarit ¢6 khéi luong phan
t&r nho hon, tham khao vi du 3.

Theo mét phuong 4n ctia sang ché, enzym khong ¢ hoat tinh ddi voi chat xo
khi ndng d6 enzym dudi 5% (theo khdi lugng), nhu dudi 3% (theo khéi luong), ching
han duéi 1% (theo khéi luong), nhu dudi 0,75% (theo khdi luong), chang han dudi
0,5% (theo khéi luong).

Mot sb alpha-amylaza s& tao ra cic don vi maltoza 14 cac thuc thé hydrat
cacbon nhé nhét, trong khi d6 cac enzym khéc ciing c6 thé tao ra mot ty 1é glucoza. Do
do, theo mot phuong &n, alpha-amylaza hodc phan doan cia chung s€ dugc tron vdi
alpha-amylaza tao dudng, bao g6n1 hoat tinh tao glucoza, khi & trang thai hoat dong.

D3 c6 phat hién ring mot sb alpha-amylaza co ci hoat tinh tao glucoza trong khi
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khong cé hoat tinh thily phan chét xo khi & trang thai hoat dong. Nhor alpha-amylaza
¢6 hoat tinh tao glucoza, c6 thé gia ting do ngot, vi glucoza c6 dd ngot gan nhu gip
doi dd ngot ctia maltoza. Theo mdt phuong an cua sang ché, c6 thé giam lugng duong
ngoai cin phai bd sung vao xird khi sir dung ché pham ngii cdc nguyén hat duge thuy
phan theo sang ché. Khi alpha-amylaza bao gém hoat tinh tao glucoza duoc st dung
trong ché pham enzym, c6 thé khong str dung hodc it nhat la giam lugng dudng ngoai

hodc chat tao ngot khong phai dudng.

Theo sang ché, thuat ngit “ngudn duong bén ngoai” dé cap dén duong khong co
hozc khong duoc tao ra trong ché pham ngii cdc nguyén hat duoc thity phan tir dau. Vi
du vé& ngudn duong bén ngoai ¢6 thé 1a sucroza, glucoza xird, lactoza va chat tao ngot

nhén tao.

Amyloglucosidaza (EC 3.2.1.3) la enzym c6 kha néng giai phong cac gbe
glucoza tlr tinh bdt, maltodextrin va maltoza bing cach thily phan cac don vi glucoza
tir cac dau khong khir cia mach polysacarit. Do ngot ctia ché pham s& tdng 1én cung
voi sy gia ting néng do clia glucoza duge gidi phong. Do do, theo mot phuong an, xird
con bao gdbm amyloglucosidaza hodc phan doan ctia chung. Co thé c6 loi khi bo sung
amyloglucosidaza vao qué trinh san xudt ché phdm ngii céc nguyén hat duge thuy
phan, vi d6 ngot ctia ché pham s& gia tang cling v6i su gia tang nong d¢ glucoza duge
giai phong. Ciing c6 thé co loi néu amyloglucosidaza khong anh hudng dén déc tinh
dbi vé&i stc khoe ngudi ding cia ngii ce nguyén hat, mot céch truc tiép hay gian tiép.
Do d6, theo mot phuong an, amyloglucosidaza khong c6 hoat tinh thuy phan chat xo
khi & trang thai hoat dong. Mot muc ti€u cua sang ché va dic biét la quy trinh san Xuét
xird theo sang ché, 1a cho phép giam ham lugng dudng (ching han sucroza) cta Xird
s0 voi céc san phdm da co trude day. Khi amyloglucosidaza duge str dung trong ché

pham enzym, c6 thé khong st dung nguon dudng bén ngoai ching han sucroza.

Tuy nhién, nhu dd néu, mot s6 alpha-amylaza c6 kha ndng tao ra cdc don vi
glucoza lam cho d§ ngot cua san phim vira di nén co thé bd qua viéc su dung
amyloglucosidaza. Hon nita, viéc sit dung amyloglucosidaza cling lam tang chi phi san
xut ctia xird va do vdy, han ché st dung amyloglucosidaza duoc mong mudn. Do dé.
theo mot phuong an khdc, xir6 theo sang ché khong chira amyloglucosidaza nhu

amyloglucosidaza ngoai sinh.
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Glucoza isomeraza (D-glucoza ketoisomeraza) gdy ra qua trinh déng phéan hoa
glucoza thanh fructoza. Do d6, theo mdt phuong an cia sang ché, xird con bao gdm
glucoza isomeraza hodc phan doan cua chiing, trong dé glucoza isomeraza hoac phan
doan ctia chiing khong c6 hoat tinh thily phan chat xo khi & trang thai hoat dong.
Glucoza c6 d6 ngot bang 70 dén 75% d6 ngot cia sucroza, trong khi do6 fructoza co do
ngot gép hai 14n so véi sucroza. Do d6, quy trinh san xuét fructoza rat ¢ gia tri vi do
ngot clia san phdm c6 thé duoc gia ting mot cach dang ké ma khong cén bd sung

nguon duong bén ngoai (nhu sucroza hodc chat tao ngot nhén tao).

Moét sb enzym hodc hdn hop enzym dic hiéu c6 thé duoc sir dung dé san xudt
ché pham ngii cdc nguyén hat dugc thity phin theo sang ché. Yéu céu la cac enzym
nay gan nhu khéng cé hoat tinh thiy phan trong didu kién san xuat ddi véi chét xo. Do
dé, theo mot phuong an, alpha-amylaza co thé duoc chon tir Validaza HT 4251 va
Validaza RA cua Valley Research, Fungamyl cia Novozymes va MATS cua DSM,
proteaza c6 thé dugc chon tir nhom bao gém Alcalaza, iZyme B va iZymeg

(Novozymes).

Néng d6 ciia enzym theo sang ché trong xird c6 thé anh huong dén thong sb
cam quan cla xird. Ngoai ra, ndng do clia enzym ciing c¢6 thé duge didu chinh bing
cach thay ddi cac thong s6 nhu nhiét do va thoi gian . Do d¢, theo mét phuong an,
xird chira tir 0,0001 dén 5% theo khéi luong ctia tong ham lwong ngii cde nguyén hat

trong xird la it nhat mot trong nhing:

- alpha-amylaza hodc phan doan cua chung, trong d6 alpha-amylaza hodc phén
doan ctia chiing khong c6 hoat tinh thily phan chét xo khi & trang thai hoat
dong;

- amyloglucosidaza hodc phén doan cua chung, trong dé amyloglucosidaza

khong c6 hoat tinh thity phan chit xo khi & trang thai hoat dong; va
- glucoza isomeraza hodc phan doan cua chung, trong d6 amyloglucosidaza
khong c6 hoat tinh thily phan chat xo khi & trang thai hoat dong.

Theo mét phuong 4n khac, xird chira 0,001 dén 3% alpha-amylaza theo khéi
lwong cta tong ham lwong ngii cbe nguyén hat trong xird, nhu 0,01 dén 3%, nhu 0,01
dén 0,1%, nhu 0,01 dén 0,5%, nhu 0,01 dén 0,1%, nhu 0,03 dén 0,1%, nhu 0,04 dén

0,1%. Theo mot phuong 4n khac, xird chira 0,001 dén 3% amyloglucosidaza theo khéi
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luong ctia tdng ham lwong ngii cde nguyén hat trong xird, nhu 0,001 dén 3%, nhu 0,01
dén 1%, nhu 0,01 dén 0,5%, nhw 0,01 dén 0,5%, nhu 0,01 dén 0,1%, nhu 0,03 dén
0,1%, nhu 0,04 dén 0,1%. Theo mdt phuong an khéc nfra, xird chia 0,001 dén 3%
glucoza isomeraza theo khéi lugng cua tong ham lugng ngii céc nguyén hat trong xird.
nhu 0,001 dén 3%, nhu 0,01 dén 1%, nhu 0,01 dén 0,5%, nhu 0,01 dén 0,5%, nhu 0,01
dén 0,1%, nhu 0,03 dén 0,1%, nhu 0,04 dén 0,1%.

Beta-amylaza 13 enzym ciing pha v& sacarit, tuy nhién beta-amylaza chu yéu tao
ra maltoza 1a gdc hydrat cacbon nhé nhét. Do d6, theo médt phuong an, xird theo séng
ché khéng chira beta-amylaza, nhu beta-amylaza ngoai sinh. Bang céch tranh beta-
amylaza, mot phén 16n tinh bdt s& duoc thily phén thanh cac don vi glucoza vi alpha
amylaza phai canh tranh co chit véi beta-amylaza. Do d6, c6 thé thu duoc dic tinh
duong duoc cai thién. Piéu nay 1a hoan toan nguoc lai véi US 5,686,123 dé cap dén

hdn dich ngii cbe dugc tao ra bing cach xir Iy vdi ca alpha-amylaza va beta-amylaza.

Trong mdt s6 trudng hop, hoat dong cua proteaza la khong cin thiét dé tao ra
dd nhot thap vira di. Do do6, theo mot phuong 4n theo séang ché. xird khong chira
proteaza, nhu proteaza ngoai sinh. Nhu dd néu, viéc b6 sung proteaza co thé lam mét
vi déng, didu nay dugc mong mudn trong mét sé truong hop. Diéu nay 1a hoan toan
nguoc lai voi US 4,282,319 dé cdp dén quy trinh xr 1y enzym béing proteaza va

amylaza.

N6i chung, enzym dugc sir dung theo sang ché dé san xudt ché phdm ngii coc
nguyén hat duoc thily phan khong c6 hoat tinh thity phan chat xo khi & trang thai hoat
dong. Do d6, theo mdt phwong an khéac, ché pham ngii céc nguyén hat dwoc thiy phéan
¢6 cAu trac beta-glucan gin nhu nguyén ven so véi nguyén liéu ban dau. Theo mot
phuong 4n khéc nita, ché pham ngii céc nguyén hat duoc thuy phan cé cdu tric
arabinoxylan gan nhu nguyén ven so v6i nguyén liéu ban dau. Bang cach sir dung mot
hodc nhiéu enzym theo sang ché dé san xuit ché pham ngii cdc nguyén hat duoc thuy
phan, co thé duy tri ciu tric beta-glucan va arabinoxylan gin nhu nguyén ven. Mirc do
phan huy cua cac cdu tric beta-glucan va arabinoxylan c6 thé dugc xac dinh bang sic
ky loai trir kich c& (SEC). K¥ thuat SEC dugc md ta chi tiét hon trong tai liéu
“Determination of beta-Glucan Molecular Weight Using SEC with Calcofluor

Detection in Cereal Extracts Lena Rimsten, Tove Stenberg, Roger Andersson, Annica
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Andersson, va Per Aman. Cereal Chem. 80(4):485-490”, tai lidu nay duoc két hop &
day dé tham khao.

Theo sang ché, thuat ngit “cu tric gan nhu nguyén ven” can dugc hiéu 1a phin
16m céu tric 1a nguyén ven. Tuy nhién, do qué trinh phan hiy ty nhién trong mét san
phém tu nhién bét ky, mot phan ctia cu truc (nhu ciu tric beta-glucan hodc cdu truc
arabinoxylan) c6 thé bi phan hity mic du qua trinh phan hay c¢6 thé khong phai la do
enzym dugc bd sung vao ché phdm giy ra. Do d6, “cdu trac gan nhu nguyén ven”
cling c¢6 thé duoc hidu 13 cdu tric nay nguyén ven it nhit 95%, nhu it nhat 97%, nhu it
nhat 98%, hodc nhu it nhat 99%.

Theo sang ché, enzym nhu proteaza, amylaza, glucoza isomeraza va
amyloglucosidaza 14 enzym da dwoc tinh ché tir trudc hodc tinh ché mot phén tir trude.
Protein/enzym c6 thé dugc tao ra trong vi khudn, ndm hodc ndm men, tuy nhién chung
cling c6 thé c6 nguon gde thuc vat. Noi chung, enzym theo sang ché s& duoc goi la
“enzym ngoai sinh”. Enzym c6 thé dugc bd sung vao san phdm trong qué trinh san
xuét dé bd sung mot sb tac dung enzym nhit dinh vao co chit. Tuong tu, trong pham
vi md ta sang ché, khi mot enzym dugc loai trir khoi sang ché thi su loai trix nay dung
dé chi enzym ngoai sinh. Theo sang ché, cic enzym nay gdy phan hay tinh bt va
protein dé lé;m gidm d6 nhét. Lién quan dén quy trinh theo sang ché, cin hiéu ring
enzym co thé & trong dung dich hoac dugc gén vao bé mit nhu enzym duoc ¢ dinh.
Theo phuong phap gin enzym trén bé mat, enzym c6 thé khong phai 1a mot phan cua
thanh phim.

Nhu dé néu, hoat dong cua alpha-amylaza tao ra dic diém vé ham luong duong
hitu ich c¢6 thé anh huong dén mui vi va giam luong duong hodc chét tao ngot bén
ngoai cin dugc bd sung vao thanh phim.

Theo mot phuong an clia sang ché, ché phdm ngii cc nguyén hat duge thiy
phan c6 ham luong glucoza it nhat 1a 0,25% theo khdi lwong ché phdm ngii cde
nguyén hat dugc thity phan, dua trén khéi lugng chat kho, nhu it nhit 0,35%, ching
han it nhét 0,5%.

Phu thudc vao enzym cu thé duoc st dung ma dic tinh dudng cua thanh phém

c6 thé thay d6i. Do d6, theo mot phuong an, xird c6 ty 1é maltoza so véi glucoza dudi
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144:1, theo khdi lugng san pham, nhu dudi 120:1, nhu dudi 100:1 ching han dudi
50:1, nhu dudi 30:1, nhu dudi 20:1 hodc nhu duoi 10:1.

Néu enzym thiy phan tinh bt duge sir dung chi 14 alpha-amylaza tao glucoza,
mot phén 16n thanh phdm s& & dang glucoza so véi viée st dung alpha-amylaza dic
hiéu tao cac don vi maltoza. Vi glucoza c6 d6 ngot cao hon maltoza. nén c6 thé bo qua
viéc bd sung ngudn dudng bén ngoai (ching han sucroza) vao san pham. Uu diém nay
con rd rang hon néu ty 1€ néi trén duoc giam xudéng nho qua trinh chuyén hoa cua
maltoza c6 trong ngii cbc nguyén hat dugc thiy phéan thanh glucoza (mot don vi

maltoza sé dugc chuyén hoa thanh hai don vi glucoza).

Ty 1€ maltoza so v6i glucoza con ¢é thé duge gidm nita néu amyloglucosidaza

dugc cho vao ché pham enzym vi enzym nay cling tao ra cac don vi glucoza.

Néu ché phdm enzym bao gdm glucoza isomeraza, mét phan glucoza s& duoc
chuyén thanh fructoza, day la loai duong c6 do ngot thdm chi con cao hon glucoza. Do
do, theo mdt phuong an, xird c6 ty 1€ maltoza so vdi glucoza + fructoza dﬁéi 144:1
theo khéi luong san phim, nhu dudi 120:1, nhu dudi 100:1 ching han duéi 50:1, nhu
dudi 30:1, nhu dudi 20:1 hodc nhu dudi 10:1.

Hon nita, theo mot phuong an cua sang ché, xird co thé ¢ ty 1é maltoza so voi
fructoza dudi 230:1 theo khéi luong san phidm, nhu dudi 144:1, nhu dudi 120:1, nhu

dudi 100:1 chang han duéi 50:1, nhu dudi 30:1, nhu dusi 20:1 hoic nhu dudi 10:1.

Theo sang ché, thuat ngit “tbng ham lugng ngii cdc nguyén hat” s& duoc hiéu la
su két hop ctia ham luong “ché phim ngii céc nguyén hat duoc thiy phan” va “ham
lwong ngii cdc nguyén hat ran”. Néu khong c6 quy dinh khac, “tong ham luong ngii
cbe nguyén hat” duoc thé hién & dang % theo khdi luong trong thanh phim. Theo mot
phuong 4n, xird c6 tong ham luong ngii céc nguyén hat trong khoang tir 1 dén 70%
theo khéi luong xird, nhu 5 dén 30%, nhu 7 dén 20%, nhu 10 dén 18% hodc nhu 12
dén 15%.

Theo sang ché, thuat ngit “ham lugng ché pham ngii céc nguyén hat duoc thiy
phan” s& duoc hidu 1a % theo khdi luong ngii cbe nguyén hat duge thuy phan trong
thanh phim. Ham luong ché phdm ngii cc nguyén hat dugc thiy phén la mot phén
ctia tdng ham luong ché phdm ngii cdc nguyén hat. Do d6, theo mot phuong an, xird

theo sang ché c6 ham luwong ché pham ngil cc nguyén hat dugc thiy phan trong
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khoang tir 1 dén 60% theo khdi lugng xird, nhu 5 dén 30%, nhu 7 dén 20%, nhu 10
dén 18% hodc nhu 12 dén 15%.

Luong ché phdm ngii cbc nguyén hat duoc thily phan trong thanh pham co thé
phu thudc vao loai san pham. Bang cach sir dung ché pham ngii cdc nguyén hat duogc
thily phan theo sang ché trong xird, lugng ngii céc nguyén hat duoc thiy phan cao hon
c6 thé duoc bd sung (so voi ché phdm ngii cde nguyén hat khong duge thiy phan) ma
khong anh huong dang ké dén thong sd cam quan clia san pham vi luong chat xo hoa

tan trong ngii cbc nguyén hat duge thity phan duge gia ting.

S& c6 loi néu xird chtra ham luong chit xo cao ma khong anh hudng dén cac
théng s6 cam quan ctia san pham. Do d6, theo mot phuong an khac, xird co ham luong
chit xo trong khoang tir 0,1 dén 10% theo khdi lugng xird, tét hon 14, trong khoang tir

0,5 dén 3%, t&t hon nita 13 trong khoang tir 1 dén 2% (theo khéi lugng).

Xird theo sang ché c6 thé duge bd sung luong chét xo cao bang cach bo sung
thanh phin ngfi cbc nguyén hat dugc thily phan theo sang ché. Diéu nay c6 thé dugc

thue hién do sy thiét 1ap duy nhét quy trinh theo sang ché.

Chét xo 13 phan an dugc cta thuc vat khong bi phan hiy béi enzym trong hé
tiéu héa. Chat xo duoc 1én men trong dai trang clia nguoi boi hé vi khuan duong rudt.
C6 hai loai chét xo: chit xo hoa tan va chit xo khong hoa tan. Ca chét xo hoa tan va
chat xo khong hoa tan déu c6 thé kich thich mét sd tac dung sinh ly ¢6 loi, bao gém su
véan chuyén tot qua duong rudt dé ngin ngira tdo bon, hodc cam gidc no bung. Céac
chuyén gia strc khoe da khuyén cdo tidu thu 20 dén 35g chit xo mdt ngay. phu thude

vao can nang, gidi tinh, tudi va nhu cau nang lugng.

Chéat xo hoa tan 1a chat xo trai qua qué trinh 1én men hoan toan hozc mot phan
trong dai trang. Vi du vé chit xo hoa tan tir ngli céc bao gdm beta-glucan,
arabinoxylan, arabinogalactan va tinh bot khang typ 2 va 3, va oligosacarit thu dugc tur
tinh bot. Chét xo hoa tan tir cic ngudn khic bao gém pectin, gdm acacia, gdm, alginat,
agar, polydextroZa, inulin va galacto-oligosacarit ché‘ing han. Mt s& chit xo hoa tan
duoc goi 1a chét tién trg sinh, vi ching 1a ngudn ning luong cla cac vi khuan c6 lgi
(chéng han Bifidobacteria, Lactobacilli) c6 trong dai trang. Cac loi ich khac cua cht
xo hoa tan bao gdm kiém soat dudong huyét, 1a mot nhan t& quan trong trong ngin

ngira dai thio dudng, kiém soat cholesterol, hodc gidm nguy co cac bénh tim mach.
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Chét xo khéng hoa tan 1a chat xo khong dugc 1én men trong dai trang hodc chi
dugc tiéu hoa chim bdi hé vi khudn dudng rudt. Vi du vé chit xo khéng hoa tan bao
gdém xenluloza, hemixenluloza, tinh bot khang typ 1 va lignin. Cac loi ich khac cua
chit xo khéng hoa tan bao gbm kich thich chuc nang rudt nho kich thich nhu dong,
lam cho co dai trang hoat dong nhiéu hon, khoe hon va hoat dong hiéu qua hon. Ciing
¢6 cac bang chimg cho rdng viéc tidu thu chét xo khong hoa tan c¢6 thé co lién quan

dén giam nguy co ung thu rudt.

Téng ham lugng 4m cia xird theo sang ché co thé thay déi. Do do, theo mot
phuong 4n khéc, tong ham lugng chét rin trong xird nam trong khoang tir 10 dén 70%
theo khdi luong xird, ching han trong khoang tlr 20 dén 40%. Vi du vé cac yéu t6 anh
huong dén ham luong 4m c6 thé la luong ché pham ngii cbe nguyén hat duoc thuy
phan va muc do thity phan ctia ché pham. Theo sang ché, thuat ngit “tong ham lugng

chét rin” bang 100 trir ham lwong 4m (%) ctia san phim.

S& ¢6 loi néu thu duoce xird c6 thong s cam quan tdt, nhu do ngot, ma khong
can thém lugng 16n ngudn dudng bén ngoai so voi xird khong co ché phim ngii cbe
nguyén hat dugc thuy phan theo sang ché. Do do, theo mot phuong an khac, xird c6
ham lugng chit tao ngot trong khoang 15 dén 70%, nhu 20 dén 60%, nhu 25 dén 55%.
hodc nhu 40 d&n 50% theo khdi lugng xird.

Vi ché phdm ngii cbc nguyén hat dugc thity phan s& bd sung vao xird ngudn
hydrat cacbon, nhu glucoza va maltoza, xird cfing s& dugc lam ngot bang ngudn duong
tur nhién khéc voi ngudn duong bén ngoai. Do d6 c6 thé han ché luong chat tao ngot
bén ngoai cén bd sung. Theo mdt phuong an, chét tao ngot la duong hodc chat tao ngot
nhan tao. Theo phuong an khac, duong nay la monosacarit, disacarit, rugu duong.
oligosacarit hodic hdn hop ctia chiing. Theo phuong 4n khac, monosacarit la glucoza,
galactoza, fructoza hoic hdn hop bét ky cia chung. Theo phuong an khac, disacarit la
maltoza, sucroza, lactoza hoic hon hop bat ky cta chung. Theo phuong 4n cu thé hon,

duong la sucroza.

Sucroza 1a chét tao ngot duoc s dung phé bién trong thuc pham, tuy nhién

ciing c6 thé sir dung cac loai duodng khac.

Hoat tinh nudc cta xird cling co6 thé thay déi. Do do, theo mot phuong an, xir6

¢6 hoat tinh nude trong khoang tir 0,6 dén 0,99, nhu trong khoang tir 0.7 dén 0,97. nhu

-18-



214380

trong khoang tir 0,8 dén 0,95, ching han trong khoang tir 0,80 dén 0,85. Vi hoat tinh
nuéce phan dnh ham lugng nude, nén né cling phén anh d6 nhét cua san phdm. Do do,
hoat tinh nuéc gia ting c6 thé lam giam do nhét. Hoat tinh nuée hay a,, 1a mét sé do
cia ham lugng nude. N6 duoc dinh nghia 1 ap sudt bay hoi cua chat ldng chia cho
lugng nude tinh khiét tai cing mot nhiét do; do do, nudce cat tinh khiét cé hoat tinh
nudce chinh xac 1a mét. Khi nhiét d6 gia tang, thong thuong a,, cling s& gia ting, trir
trong mot sb san phém c6 mudi hodc duodng tinh thé. O gia tri a,, trén 0,65, cac san
pham cing thudng mat do ctng. Céc chat c6 a,, cao hon c6 xu huéng hd tro nhiéu vi
sinh vat pha hity san phdm hon. Vi khuén thuong can gia tri it nhat 0,91, va ném it
nhét 0,7. Hoat tinh nuéc dugc do theo phuong phap AOAC 978.18 va duoc thuc hién
& 25°C, sau khi dat duoc can bang, st dung thiét bi HygrolL.ab cta Rotronic.

Céc chit tao 4m ciing thuong dugc bd sung vao san phim & dang trang thai kho
hodc ban kho. Do do, theo mdt phuong 4n, xird khong chtra chét tao 4m. Cac thanh
phan b sung ctia Xird bao gdm vitamin va khoang chét, chét bao quan nhu tocopherol,
va chit nhii héa, nhu lexithin, bot protein, cacao ran, alkylresorcinol, phenolic va cac

thanh phén hoat dong khac nhu DHA, cafein, va chét tién tro sinh.

Phu thudc vao loai xird cu thé, cac thanh phan huong liéu khac nhau co thé
duoc bd sung dé tao ra mui vi mong muén. Do dé, theo mot phuong éan, xir6 con bao
g6ém huong liéu, ching han khac voi sucroza. Theo phuong an khac, thanh phan huong
liéu dugc chon tr nhom bao gém mono va di-sacarit, duong caramen, xird, chét tao
ngot mat do cao, cacao, vani, ca phé, tra, mat ong, s6-co-la, qué, caramel, va vi hoa

qua nhu dau tdy, dira, x0ai va chudi va hdn hgp ctia chiing.

Theo khia canh tao ra san pham cia sang ché, sang ché dé xuét quy trinh san

Xuét xird, quy trinh nay bao gbm:
1) tao ra ché phim ngii céc nguyén hat duoc thiy phan, bao gém budc:

a) cho thanh phan ngii cbc nguyén hat tiép xuc v&i ché phdm enzym trong
nuée, ché phdm enzym chua it nhit mot alpha-amylaza, ché phiam enzym
khong c6 hoat tinh thiy phén chét xo,

b) cho ché phidm enzym phan g v6i thanh phan ngii cde nguyén hat dé tao ra

dich thiy phan ngii cdc nguyén hat,
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¢) tao ra ché pham ngil cbc nguyén hat duoc thiy phan bang cach bat hoat
enzym da néu khi dich thiy phan dat d6 nhét tir 50 dén 5000mPa.s do duogc

G 65°C;
2) tao ra xird bang cach tron ché phdm ngii cbe nguyén hat duogce thuy phan véi hon

15% (theo khéi lwgng) dudng va tao ra hoat tinh nude 1a 0,60 hodc cao hon.

Theo mot phuong 4n, ché phim enzym con chira proteaza hodc phan doan cua
chiing, trong d6 proteaza hodc phin doan cua ching khong c6 hoat tinh thuy phan chét
xo khi & trang thdi hoat déng. Tuong tu, ché phém enzym c6 thé chia

amyloglucosidaza va/hodc glucoza isomeraza theo sang ché.

Mot vai thdng s6 ctia quy trinh ¢6 thé duge kiém soat dé tao ra xird theo sang
ché. Do d6, theo m6t phuong 4n, bude 1b) duge thuc hién & 30 dén 100°C, nhu 30 dén
90°C, nhu 30 dén 70°C, t6t hon 14 50 dén 85°C. Theo phuong 4n khéac, budc 1b) duoc
thuc hién trong 1 phut dén 24 gio, nhu 1 phut dén 12 gio, nhu 1 phat dén 6 gio. nhu 5
dén 120 phit. Theo phuong 4n khéc, bude 1b) duge thuc hién & 30 dén 100°C trong 5
dén 120 phut.

Theo phuong 4n khéc nita, budc 1c) duge thuc hién & 70 dén 150°C, nhu 70 dén
120°C trong it nhat 1 gidy, nhu 1 dén 5 phut, trong it nhit 5 phut nhu 5 dén 120 phu,
nhu 5 dén 60 phat. Theo phwong an khéc, bude 1¢) duge thuc hién bang cach gia nhiét
dén it nhat 90°C trong 5 dén 30 phut.

Theo phuong an khac, phan tng trong budce 1c) duge dung lai khi dich thuiy
phan dat dén d6 nhét tir 50 dén 4000mPa.s, nhu tr 50 dén 3000mPa.s, nhu tir 50 dén
1000mPa.s, nhu tir 50 d&&n 500mPa.s. Theo phuong 4n bd sung, do nhét duoc do & TS
50.

Theo phuong 4n khac, ché pham ngii cdc nguyén hat duoc thiy phan trong budc
1) dugc tao ra khi dich thiy phan dat téng ham luong chat rin 1a tr 25 dén 65% nhu
25 dén 50%. Bang cach kiém soat d6 nhot va ham lwong chét ran, ngii cde nguyén hat

dugc thuy phéan co thé dugc tao ra & nhiéu dang khac nhau.

Theo phuong 4n bd sung, thanh phan ngii cde nguyén hat dugc thuy phéan trong
budc 1¢) s€ dugce tao ra & dang long, dang cd déc, bot, nudc ép hodc dang nhuyén. Uu

di€m cua viéc tao ra ch€ pham ngii coc nguyén hat dugc thuy phan & cdc dang khac
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nhau 14 khi ching duoc sir dung trong thuc pham, c¢6 thé tranh dugc quéa trinh pha
loang khi sir dung dang kh6 hodc ban khé. Tuong tu, néu mudn mot san pham c6 do
am cao hon, c6 thé sir dung ché pham ngii cdc nguyén hat duoc thiy phéan & trang thai

long.

Dé tao ra ngil cbe nguyén hat dugc thuy phan & dang bot hodc dich ¢6 dac, ¢6
thé can thém budc siy khd. Do d6, theo mot phuwong an, quy trinh theo sang ché con

bao gdm bude siy kho.

Céc thong sb trén co thé duoce didu chinh dé diéu khién muc d6 phan huy tinh
bot, dic tinh dudng, téng ham lugng chit rén va dé didu chinh théng s6 cam quan clia

thanh pham.

Dé cai thién qua trinh xtr Iy enzym thanh phin ngii cbc nguyén hat, c6 thé cin
phai xtr 1y hat truéc hodc sau khi xtr Iy bang enzym. Bang cach nghién hat dé tao ra
dién tich b& mit tiép xuc voi enzym 16n hon, nhd d6 ddy nhanh qua trinh xur ly. Ngoai
ra, cac thong sb cam quan c6 thé duoc cai thién biang cach st dung kich ¢& hat nho
hon. Theo phuong 4n bd sung, ngii cdc nguyén hat c6 thé duoc rang hodc nudng trude
hodc sau khi xtr 1y bang enzym. Qua trinh rang va nuéng c6 thé cai thién mui vi cta
thanh pham.

Dé kéo dai thoi gian bao quan ciia san phdm, c6 thé thuc hién mot sb phuong
phép. Do dé, theo mot phuong én, quy trinh theo sang ché con bao gdm it nhit mot

bude xir Iy bing nhiét va/hodc xir Iy khong bang nhiét.

Theo khia canh khéc, sang ché dé& cap dén thuc phim hén hgp chira xir6 theo
sang ché. Thuc phdm hdn hop c6 thé c6 ngudn gbc khac nhau. Do do6, theo mot
phuong &n, thuc phdm hén hop duge chon tir nhom bao gdém dd ngot nhu do ngot
dong lanh, sita, nudc qua ép, nudc rau €p, ca phé, sita dau nanh, d6 udng khéng sita,
d6 ubng kem sita, 46 ubng kem cé sita hoic khong sira két hop va hdn hop cua cac

dang trén.

Luu y ring cac phuong 4n va ddu hiéu k§ thudt duge néu trong mot trong
nhimng phuong 4n hosc khia canh ciia sang ché ciing ap dung cho céac khia canh khac

cua sang ché.

Sang ché s& dugc mo ta chi tiét hon trong phan vi du khong han ché duoi day.
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Vi du thwe hién sing ché
Vidu 1 — Tao ché phim ngii cdc nguyén hat duoc thity phan

Ché pham enzym chtta Validaza HT 425L (alpha-amylaza) tiy y cung voi

Alcalaza 2.4 L (proteaza) duoc sir dung dé thity phan ltia mi, ltia mach va yén mach.

Qué trinh tron c6 thé duoc thuc hién trong ndi hai 16p, méc du co thé st dung
cac thiét bi khac. May tron dang cao hoat dong lién tuc va cao bé mat trong cua may
trén. Thiét bi nay gitp cho san pham khong bi chay va duy tri nhiét do dong nhét. Do
d6, hoat tinh enzym s& dugc kiém soat tot hon. Hoi co thé dugc bom vao 16p vo kép dé

tang nhiét d6 trong khi nudc lanh duge st dung dé giam nhiét do.

Theo mét phwong an, ché phdm enzym va nude duge tron voi nhau ¢ nhiét do
phong tir 10 d&én 25°C. G nhiét do nay, enzym trong ché phdm enzym c6 hoat tinh rat
yéu. Thanh phan ngii cdc nguyén hat sau d6 s& duoc bd sung va cac thanh phan duoc
tron trong mot khoang thdi gian ngén, thuong it hon 20 phut cho dén khi hdn hop trg

nén dong nhit.

Hon hop duoc gia nhiét dan din hodc dén ngudng dé hoat hoa enzym va thuy

phan thanh phan ngii cdc nguyén hat.

Quié trinh thily phén s& lam giam do nhét ctia hdn hop. Khi dich thiy phan ngii
cbe nguyén hat dat dén do nhdt tir 50 dén 5000mPa.s do duoc & 65°C va ché‘ing han
tong ham luong chét rén 1a 25 dén 60% theo khdi luvong, enzym s& duoc bat hoat bing
céch gia nhiét dich thity phan & nhiét do trén 100°C, t6t hon la bing phuong phap bom
hoi ¢ nhiét d¢ 120°C.

Enzym dugc dinh luong theo téng luong ngii cdc nguyén hat. Luong enzym
khac nhau phu thudc vao loai thanh phan ngii cbc nguyén hat, vi ty 1é protein 1a khac
nhau. Ty 1& nudc/thanh phan ngii cdc nguyén hat cé thé duoc didu chinh theo ham
luong 4m can thiét ddi voi dich ngii cdc nguyén hat cudi cung. Thong thuong, ty 1&

nude/thanh phan ngii cde nguyén hat 1a 60/40. Ty 1& % la theo khéi luong.

Lda my nguyén hat dugc thuy phan

Bdt mi nguyén cdm Co chat

Enzym amylaza 0,10% dua trén co chat
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Enzym proteaza 0,05% dua trén co chat

Lua mach nguyén hat dugc thuy phan

B6t lua mach nguyén

cam Co chat

Enzym amylaza 0,10% dua trén co chat
Enzym proteaza 0,05% dua trén co chat

Y én mach nguyén hat dugc thity phan

Bot yén mach nguyén

cam Co chét

Enzym amylaza 0,10% duya trén co chat
Enzym proteaza 0,05% dua trén co chat

Vi du 2 — Pic tinh dudng ctia ché pham ngii cdc nguyén hat dugc thiy phén

Ché phim ngii cdc nguyén hat duoc thuy phan bao gbém lua mi, lta mach va
yén mach dugc tao ra theo phuong phap trong vi du 1.

HPAE Hydrat cacbon:

Ché phim ngfi cbc nguyén hat dwoc thily phan dugc phan tich bing HPAE dé
xac dinh dic tinh dudng ctia ché pham ngii cdc nguyén hat dugc thiy phan.

Hydrat cacbon dugc chiét bing nudc, va tach bang sic ky trao doi ion trén cot
trao d6i anion. Hop chét dugc tach rira duge do bing phuong phap may do ampe ké
xung va dugc dinh lugng bélng cach so sanh vé6i dién tich dinh cua chét chuan bén
ngoai.

Téng ham luong chit xo:

Hai miu gidng nhau (dwgc loai béo néu can) duge phan huy trong 16 gio theo
cach gibng nhu hé tiéu héa cua nguoi bang 3 enzym (alpha-amylaza, proteaza, va

amyloglucosidaza tuyén tuy) dé loai bo tinh bot va protein. Etanol dugc thém vao dé
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két thia chét xo hoa tan c6 khdi luong phan tir cao. Hon hop hinh thanh dugc loc va
phan du dugc 1am kho va can. Protein dugc x4c dinh trén phin du cia mot trong s6 hai
mau giéng nhau, va tro trén phén con lai. Dich loc duogc gitt lai, ¢c6 dac va phan tich

bing HPLC dé dinh luong chét xo hoa tan c6 khdi lwong phan tir thap (LMWSF).

Lda mi nguyén hat:

Lua mi doi chung Laa mi dugc thiy phan
bing Alcalaza/Validaza
Téng ham lugng dudng 2,03 24,36
(% theo khdi luong)
: QlucQza‘_ . l - 0,1 : 1,43
TFrocoza 0.1 0.1
Lactoza (monohydrat) <0,1 <0,1
Sucroza 0,91 0,69
: Maltgza (monohydrat) | 0,91 22,12
Mannitol T <0.02 <0.02
Fucoza <0,02 <0,02
Arabinoza <0,02 0,02
Galactoza <0,02 <0,02
Xyloza <0,02 <0,02
Mannoza <0,02 <0,02
Riboza <0,02 <0,02
Chit xo hoa tan va chét 12,90 12,94
x0 khong hoa tan
Chét xo trong luong phan 2,63 2,96
tir thép
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Tdng ham luong chét xo 15,53 15,90

Yén mach nguyén hat:

Yén mach d6i chimg Yén mach dugc thity phan
bang Alcalaza/Validaza

Téng ham luong dudng 1,40 5,53
(% theo khéi lugng)
Glucoza ‘ 0,1 0,58
Fructoza | 0,1 0.1
Lactoza (monohydrat) <0,1 <0,1
Sucroza 1,09 1,03
Maltoza (monohydrat) 0,11 3,83
Mannitol 00, <0.02
Fucoza <0,02 <0,02
Arabinoza <0,02 <0,02
Galactoza <0,02 <0,02
Xyloza <0,02 <0.02
Mannoza <0,02 <0,02
Riboza <0,02 <0,02
Chat xo hoa tan va chét 9,25 11,28
x0 khong hoa tan
Chat xo trong lugng phén 0,67 1,21
ttr thap
Tong ham luong chat xo 9,92 12,49
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Lua mach ddi chiing

Lua mach dugc thuy phan

bing Alcalaza/Validaza

Téng ham luong dudng

(% theo khéi lugng) 1,21 5,24
Glucoza 0,1 0,61
Fructoza 0,1 0,1
Lactoza (monohydrat) <0,1 <0,1
Sucroza 0.90 0.88
MathZa-(mo'nohydrat) . 0,11 3,65
Maniol <0,02 <0.02
Fucoza <0,02 <0,02
Arabinoza <0,02 <0.02
Galactoza <0,02 <0,02
Xyloza <0,02 <0,02
Mannoza <0,02 <0.,02
Riboza <0,02 <0,02
Glucoza 0,1 0,61
Fructoza 0,1 0,1
Chat xo hda tan va chat

x0 khong hoa tan 9,70 10,44
Chat xo trong luong phan

tur thp 2,23 2,63
Tdng ham luong chat xo 11,93 13,07
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Két qua chi ra mot cach rd rang ring sy gia ting dang k& ham luong glucoza do
qua trinh thiy phén gy ra trong d6 ham luong glucoza cta lia mach dugc thuy phén
14 0,61% (theo khdi lugng) dua trén khéi lwong chat kho; ham luong glucoza cua yén
mach duoc thiy phan 1a 0,58% (theo khdi luong) dua trén khdi luong chat kho: va
ham lugng glucoza ctia lua mi duoc thiy phan 1a 1,43% (theo khéi lwong) dua trén

khéi lugng chét kho.

Hon nita, két qua nay cling chi ra ring ty 16 maltoza:glucoza nim trong khodng

tir 15:1 dén khoang 6:1.

Do dé, dua trén két qua nay, dic tinh duong méi da duge tao ra c6 do ngot gia
tang so voi cic san phdm da co trudc day.

Toém lai, c6 thé gia ting d6 ngot clia san phim bing céch sir dung ché pham ngi
cdc nguyén hat duge thuy phin theo sang ché va do d6 co thé bo qua hodc han ché
viéc sir dung ngudn chat lam ngot bén ngoai.

Ngoai ra, két qua noi trén con chi ra rdng ham lugng chét xo trong san pham
dugc gitt nguyén ven va ty 1& cling nhu luong chit xo hoa tan va chit xo khong hoa
tan trong ngii cdc nguyén hat khong duge thiy phan va thanh phan ngii cdc nguyén hat
duoc thity phéan 1a gan nhu tuong ty.

Vi du 3 — Hoat tinh thity phén chét xo

Enzym Validaza HT 425L (Valley Research), Alcalaza 2.4L. (Novozymes) va
BAN (Novozymes) dugc phén tich sir dung phan tich sic ky 16p mong dé xac dinh
hoat tinh dbi voi dich chiét chat xo arabinoxylan va beta-glucan, ca hai déu la thanh

phéan chat xo cua ngill coc nguyén hat.

Két qua cua phan tich sic ky 16p mong chi ra rang amylaza Validaza HT va
proteaza Alcalaza khong c6 hoat tinh thuy phan ddi véi ca beta-glucan va
arabinoxylan, trong khi d6 ché phdm alpha-amylaza c6 trén thj truong, BAN, c¢6 hoat

tinh thity phén cd beta-glucan va arabinoxylan, tham khao Fig. 1.
Tham khao thém vi du 4.

Vi du 4 — Dic diém khdi lwong phan tir ctia p-glucan yén mach va Arabinoxylan sau

khi thity phan bing enzym

Qua trinh thiy phén:
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Dung dich 0,5% (khéi lugng/thé tich) B-glucan yén mach do nhét trung binh
(Megazyme) hodc Arabinoxylan lia mi d§ nhét trung binh (Megazyme) dugc tao ra

trong nudce.

Enzym dugc bd sung theo ty 1€ enzym so véi co chét (E/S) 14 0,1% (theo thé
tich). Phan tmg dugc dé xay ra & 50°C trong 20 phut, sau do méu dugc dé & 85°C
trong 15 phut dé qua trinh gelatin hoa tinh bdt va thuy phén xay ra. Cudi cung, enzym

duoc lam bat hoat & 95°C trong 15 phut. Cac mé enzym sau duoc danh gid.
Alcalaza 2.4L (Valley Research): mé BN 00013
meé 62477
mé 75039
Validaza HT 425L (Valley Research):  mé RA8303A
me 72044
MATS L (DSM): me 408280001
Phén tich khdi luong phan tir

MAu duoc thily phan dugc loc trén mang loc xi-lanh (0,22um) va 25ul dugc
bom véo may sic ky long ap suit cao Agilent 1200 dugc trang bi 2 cot TSKgel
(G3000PWXL 7,8 x 300 mm), (GMPWXL 7,8X 30 mm) va mét cdt bdo vé (PWXL 6
x 44 mm). (Tosoh Bioscence). Natri nitrat 0,1M/¢& 0,5ml/phut duge st dung lam dém
chay. Qua trinh do dugc thuc hién bang phuong phap do chi s6 phan xa.

Két qua

Biéu db trén cac Fig. 2 d&n 4 duoc 1ap cho ca dbi ching (khong enzym) va
enzym thtr nghiém. Tuy nhién, vi gan nhu khong c6 su khac biét gilta cac biéu d6 nén
khé c6 thé phan biét cac biéu d6 véi nhau.

Két luan

Khéng xac dinh duoc sy thay dbi khéi lugng phan tir beta glucan yén mach va
arabinoxylan lia mi sau khi thuy phéan bing Alcalaza 2.4 L (Fig. 2), Validaza HT 425
L (Fig. 3) hoac MATS L (Fig. 4).
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Vi du 5 — Xird v6i ché pham ngii cdc nguyén hat dugc thiry phan

Ché phim ngil cbc nguyén hat duge thily phan chira yén mach dugc tao ra theo

phuong phép trong vidu 1.

Nguyén liéu % (theo khdi luong) Khoang %
Sucroza, dang hat 46,0 40 dén 50
Nuée 31,0 28 dén 33
Dich léng yén mach 14,5 12 dén 15
nguyén hat, ché pham
dang bot
Bt cacao, 10 dén 12% 7,0 5dén 8
béo
Chét tao mau, tu nhién 1,0 0.2 dén 1,5
va nhan tao
Mubi 0,2 0,1 dén 0,4
Axit xitric 0,1 0 dén 0,5
Huong liéu nhan tao 0,1 0 dén 0.3
Kali sorbat 0,1 0,05 déen 0,15

Téng sd 100,0

Vi du 6 — Kem 16ng khong sita chira ché phdm ngii cde nguyén hat duge thiiy phan

Ché phim ngil cbc nguyén hat duge thiy phan bao gdém yén mach duoc tao ra

theo phuong phép trong vi du 1.

Nguyén licu % (theo khéi luong) Khoang % N

Sucroza dang hat 25,0 15,0 dén 30,0
Ché phim yén mach nguyén hat dugc 25,0 15,0 dén 50,0
thuy phan ¢ dang bot

Dau co . 8,40 2,0 dén 15,0
Dikali phosphat 0,20 0.10 dén 0,50
Natri cazeinat 0,90 0,30 dén 1,50
Admul K 0,30 0,10 dén 0,50
Titan dioxit 0,20 0,10 dén 0,50
Huong liéu tu nhién va nhan tao 0,20 0,10 dén 0,50
Nudce 38.0 25,0 dén 50,0
Tong sb 100,0
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Vi du 7 — Kem 16ng c6 sita chira ché pham ngii cé¢ nguyén hat dwoc thiy phan

Ché phim ngii c6c nguyén hat duoc thily phan chira lta mach duogc tao ra theo

phuong phap trong vi du 1.

Nguyén lidu % (theo khoi luong) Khoang %
Sucroza dang hat 15,0 15,0 -30,0
Ché pham laa mach nguyén hat dugc 39,0 15,0 - 50,0
thiy phan & dang bot
Dau dira 9,40 2,0 15,0
Natri xitrat 0,05 0,02 dén 0,2
Bot sita khong béo 7,0 2,0 dén 15,0
Admul K 0,30 0,10 dén 0.50
Huong li€u ty nhién va nhéan tao 0,20 0,10 dén 0,50
Nude 29,05 25.0 - 50.0
Tdng sb 100,0
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YEU CAU BAO HOQ

. Xird chtra:

- ham luong chét tao ngot trén 15% theo khdi lugng xird;
- ché phim ngii c6¢c nguyén hat duge thiy phan; va

- alpha-amylaza hodc phan doan cua ching, trong d6 alpha-amylaza hodc phéan
doan cta chung khéng c6 hoat tinh thily phan chit xo khi & trang thai hoat
dong;

trong d6 xird co6 hoat tinh nudgc trén 0,6.

. Xir6 theo diém 1, trong d6 xird nay con chira proteaza hodc phan doan ctia chung,
& ndng do tir 0,001 dén 5% theo khdi lugng cta tong ham luong ngii cbe nguyén
hat, trong d6 proteaza hogc phan doan ctia ching khong c6 hoat tinh thiy phan chét
x0 khi & trang thai hoat dong.

. Xir6 theo diém 1 hodc 2, trong d6 1-10% protein trong ché pham ngii cdc nguyén
hat duoc thily phén, hodc 10-99% protein trong ché phim ngii céc nguyén hat dugc
thiy phan.

. Xird theo diém bét ky trong sb cac diém néu trén, voi diéu kién xird nay khong
chira beta-amylaza , nhu beta-amylaza ngoai sinh.

. Xird theo diém bt ky trong sb cac diém tir 1 dén 4, véi diéu kién xiré nay khong
chtra proteaza, nhu proteaza ngoai sinh.

. Xir6 theo diém bét ky trong s cac diém néu trén, trong d6 ché phim ngii cdc
nguyén hat dugc thuy phan nay con chira amyloglucosidaza hodc phén doan cua
chiing, trong d6 amyloglucosidaza hodc phan doan cua chung khong c6 hoat tinh
thiy phan chét xo khi & trang théi hoat dong.

. Xird theo diém bt ky trong sb cac diém néu trén, trong dé ché pham ngii coc
nguyén hat dugc thily phan nay con chira glucoza isomeraza hodc phan doan cuta
chiing, trong d6 glucoza isomeraza hoédc phan doan cua chung khong cé hoat tinh
thity phan chat xo khi & trang thdi hoat dong.

. Xird theo didm bét ky trong sb cac diém néu trén, trong d6 ché phiam ngii cdc
nguyén hat dugc thity phan nay c6 céu tric beta-glucan gan nhu nguyén ven so v6i

nguyén liéu ban dau.
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9. Xird theo didm bét ky trong sé cac diém néu trén, trong do ché pham ngil cdc
nguyén hat dugc thily phan nay c6 cAu triic arabinoxylan gan nhu nguyén ven so
v6i nguyén lidu ban dau.

10. Xir6 theo diém bét ky trong s cac diém néu trén, trong d6 xird nay co téng ham
lwong ngii cbc nguyén hat dugc thiy phén trong khoang tir 1 dén 70% theo khdi
luong cua xird trén co so vat chat kho.

11. Xird theo diém bat ky trong sé cac diém néu trén, trong d6 ham luong am ciia xird
trong khoang tir 10 dén 70% theo khdi luong xiro.

12.Xird theo diém bat ky trong sd cic diém néu trén, trong dé xird nay cé ty 1é
maltoza so véi glucoza dudi 144:1 theo khdi luqﬁg trong xird.

13. Quy trinh san xuét xir6 theo diém bét ky trong s6 cac diém tir 1 dén 12, trong d6

quy trinh nay bao gdm cac budc:
1) tao ra ché pham ngii cbe nguyén hat dugc thiy phan, bao gbm cac budc:

a) cho thanh phin ngfi c6c nguyén hat tiép xtic v6i ché phiam enzym trong nudc,
ché phdm enzym bao gdm it nhat mot alpha-amylaza, ché phdm enzym khéng co

hoat tinh thity phan chét xo,

b) cho ché phdm enzym phan tng véi thanh phan ngii cc nguyén hat dé tao ra dich

thity phan ngii c6c nguyén hat,

¢) tao ra ché phdm ngi cbc nguyén hat dugce thity phan bing cach bit hoat enzym

d3 néu khi dich thuy phén dat d6 nhét tir 50 &én 5000mPa.s do dugc & 65°C,

2) tao ra xird bang céach tron ché phim ngii cc nguyén hat dugc thiy phan nay véi
hon 15% (theo khéi lugng) chét tao ngot va tao ra hoat tinh nuéce 1a 0,60 hoiac

cao hon.

14. Thuc phdm hdn hop chira xird theo diém bt ky trong s6 cac diém tir 1 dén 12.

15. Thyc phidm hdn hop theo diém 14, trong d6 thuc pham hdn hop dugc chon tir nhom
bao gdm san phim dd ngot, chang han nhu san pham dd ngot déng lanh va d6 uéng
tur stta, nudc €p qua, nudc ép rau, ca phé, dau nanh, dd uéng khong chtra sfia, dd
ubng chira kem co sira, dd udng chira kem khong stta hodc c6 sita két hop va hdn

hop cia céc dang trén.
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