TAP CHi CONG THUONG

TONG QUAN VE CHAT XG HOA TAN
VA CHAT X0 KHONG HOA TAN
TRONG THUC PHAM

® NGUYEN NGOC ANH PAO - NGUYEN ANH PAO

TOM TAT:

Cha' xd thyc phdm mang lai nhiéu 1¢i ich cho sitc khde. Tuy nhién, viéc phan loai chit xd con
gip mot sd khé khin. Bai nghién cttu tdng quan vé chat xd thuc phdm nhiim gidi thiéu, phan loai,

vai trd va tdng hdp mot s6 khuyén cdo ciia cic td chiic vé viéc tieu thu chat xd thuc pham.
Tir khéa: chit xo thyc phim, chit xd hoa tan, chat xo khong hoa tan.

1.Pat van dé

“Chat xd thuc phﬁm” la thuat nglr cho mot loat
cac polysacarit hoan tan hodc khdng hoa tan, khong
bi tiéu hda trong dudng tiéu hda clia con ngudi, cac
hdp chat nay khic nhau vé cau tric héa hoc, tinh
chitvatly va gy ra nhiéu tdc dung sinh 1y. Chat xd
thuc phAm mang lai nhiéu 1¢i ich cho sitc khde. Tuy
nhién, c6 nhitng khé khin trong viéc phan loai chat
xd. Viéc thi€u mot dinh nghia chung cho céc loai
carbohydrate khdng lai qué trinh ti€u héa & rudt
non ndy da din dén sy phifc tap trong viéc thiét 1ap
va truyén dat cdc khuy&n nghi nhit quan vé loai va
sO lugng thanh phan chit xo trong ché dd in udng,
cling nhu cdc van dé lién quan d&n ghi nhin thuc
phiam va cdc tuyén b vé stic khde.

Do su phé bién rdng rdi clia cic phuong tién
truyén thong, hién nay ngudi ta da chdp nhan Chat
xd thuc pham (Dietary fibre -DF) 1a mot thanh phan
thi€t y&u ctia ch€ @6 an udng lanh manh, cin thiét
cho nhu dong rudt va 1am gidm tdo bén. Ché do in
giau chat xd c6 lién quan chit ché dén nhiéu van dé
sttc khde, nhung sy hi€u bi€t vé cd ch& vin con han
ché&. Hiu hét chit xd déu & dang thyc phim, cé
ngudn gdc tir ngii cdc, trdi cay, rau, cdc loai dau va
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hat. CAn c6 su hiéu bi€t hon vé céc hoat dong béo
vé clia chat xo d€ dua ra 15i khuyén vé ché& do in
udng phit hgp va huéng din thi€t k& cong thiic thuc
pham véi lgi ich dinh dudng t&i wu [1].

2. Chi' xo thuc phdm

2.1. Dinh nghia

DF 12 thut ngit ¢6 lich st 1au doi, bit ngudn tir
Hipsley (1953), ngudi da dinh nghia DF nhu mot
thanh phan khong thé tiéu hda tao nén thanh t€ bao
thuc vat. Trong khi cdc nha thuc vat hoc dinh nghia
chit xo 12 mdt phan cla t& bao thuc vat, cic nha
héa hoc dinh nghia né 12 mot nhém cic hgp chat
héa hoc, v6i ngudi tiéu dung né la mot chat c6 tic
dung c6 1gi d6i véi sitc khde va doi v6i nganh cong
nghiép dn kiéng, chi't xo 12 mot chd dé ti€p thi. Kay
(1982) dinh nghia chit xo 12 mot thanh phan phf_;
bi€n clia thuc phdm c6 ngudn goc thuc vat, bao
gdm cdc hop chat cé ciu triic héa hoc va hinh thai
da dang, chong lai hoat dong clia cdc enzym tiéu
héa clia con ngudi [2]

Dinh nghia hién dugc chip nhin trong nhiéu tai
liéu 1a clia Trowell et al. (1985): “Chat x0 bao gdm
phan con lai clia t€ bao thuc vat chong lai sy thiy
phin (ti€u héa) bdi cdc enzym ti€u hda cla con
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ngudi c6 thanh phian 12 hemicellulose, cellulose,
lignin, oligosacarit, pectin, gdm va sdp” [3].

Nhin chung, dinh nghia va phan loai DF da dugc
tranh luan nhiéu. Trén thuc t&, viéc dua ra mot dinh
nghia dugc chip nhan rong rii cho DF van con la
mot thach thic vi: (1) DF khong thé dugc dinh
nghia nhu 12 mot thuc thé héa hoc don 1é hay mot
nhém céc hgp chat lién quan; (2) cic loai chit xd
khéc nhau c6 thé c6 1di ich siic khde tuong tu hoic
trung ldp, gdy khé khidn cho viéc x4c dinh chiing
duva trén 1gi ich sic khde.

Céc qudc gia ¢6 dinh nghia vé DF khac nhau. Vi
du, Vuong qudc Anh dinh nghia DF dva trén tinh
chathéa hoc va kha ning tiéu héa. Hoa Ky xem xét
cic chit ¢6 thé dudc 1én men trong rudt gia. Pinh
nghia ctia Phap dua trén thinh phin va su tring hdp
ctia cacbohydrat cting véi cac dic tinh sinh 1y cta
ching [4-5].

Trong trudng hgp cua tinh bot, theo Englyst va
cOng su [6], tinh bdt ¢ thé€ dugc chia thanh 3 loai
dua trén tdc do tiéu hda, bao gdm tinh bot tiéu héa
nhanh, tinh bot ti€éu héa chdm va khang tinh bot
(resistant starch -RS). RS 1a loai tinh bot va cdc sdn
phiam thodi héa clia né, khong dudc tiéu hda khi di
qua rudt non bao gém: (1) RS1, khing tinh bot
khong thé tiéu hoa, tim thay trong hat hodc céc loai
dau va ngii coc chua qua ché bién; (2) RS2, khing
tinh bot khong thé ti€p cin véi cic enzym tiéu héa
do c4u tric tinh bt nhu tinh bdt ngd c¢6 amylose
cao; (3) RS3, khang tinh bdt dugc hinh thanh khi
thuc phdm c6 tinh bt nau chin khi€n tinh bot hoa
tan tré nén it hoa tan nhu mi 6ng; (4) RS4, tinh bot
da dugc bién ddi héa hoc dé khdng bi tiéu héa [7].
RS 132 mot trong nhitng chit nén tot cho sy phét trién
ctia hé vi sinh vat dai trang va c6 kha ning lam ting
khdi lugng vi khuin trong phan, hinh thanh mot s
chit chuyén héa quan trong vé mit sinh ly trong
qud trinh 1én men nhu c4c axit béo chudi ngin (axit
axetic, propionic va butyric). Do vay, trong mot s&
nghién citu ciing nhu mot s6 t§ chic quoc t&, RS
dudc cong nhan [a mot DF [5].

Céc cacbohydrat mach ngén: carbohydrate c6 tir
3 d&n 9 don phan (oligosacarit) ciing thé hién cic
hoat dong sinh 1y giong nhu hau hét cic DF. Vi du,
inulin - loai carbohydrate hoa tan trong nuéc cé 2-
60 don vi fructose, c6 thé & dang oligosacarit hodc
polysacarit. Inulin dugc 1én men phan cudi clia rudt

non va trong rudt gia, tao ra cic axit béo chudi
ngin, hd trd sy phat trién clia mot s6 101 khudn nhu
Bifidobacteria, ting cudng stic khoe rudt gia. Khi
céc cudc tranh luan ti€p tuc, Prebiotic da dudgc gidi
thi¢u nhu mot khdi niém vao nim 1995. Prebiotic
1a “mot hop chdt khong tiéu héa dugc, thong qua
qué trinh chuyén héa clia né bdi cic vi sinh vat
trong rudt, diéu chinh thanh phin va/hoic hoat
dong cta hé vi sinh vat duong rudt, do d6 mang lai
tic dung sinh 1y c¢6 Igi cho vat cha. Fructo-
oligosacarit (FOS), galacto-oligosacarit (GOS) va
trans-galacto-oligosacarit (TOS) 1a nhitng prebiotic
phS bigén nhit. Tuy nhién, nhiéu prebiotic 1a
oligosacarit, khong phai polysacarit, vi vy ching
s& khong dugc dua vao chat xo theo dinh nghia héa
hoc vé chat xd va khong phdi tit cd cic qudc gia
déu chap nhan oligosacarit nhu mdt dang DF [5].

Nam 2009, ﬁy ban Tiéu chudn Thyc phim
Codex Qudc t&€ - CAC (Codex Alimentarius
Commission)dd dua ra dinh nghia vé DF nhu sau:

Chiat x0 thyc phdm (DF) 1a cdc polymer
carbohydrate (CHO) ¢6 tir 10 don vi monomer trg
1&n [1], khong bi thuy phan bdi cdc enzym ndi sinh
trong rudt non (SI) cia ngudi va thudce cac loai sau:

1. Cdc CHO #n dudc ty nhién trong thyc pham.

2. CHO thu dugc tir nguyén liéu thyc pham bing
phuong phdp vatly, enzym hoédc hdéa hoc [2].

3.CHO tf;ng hop [2].

(1) Cho phép cdc cd quan qubc t€ quyét dinh
nhitng hgp chit ¢c6 DP tr 3-9 ¢6 dugc phép hay
khong.

(2) D61 v6i chat xo thudc loai '2' hodc '3', chiing
phdi chitng minh dugc 1¢i ich sinh 1y ddi véi sitc
khée nhu dudce chiing minh bing chitng khoa hoc
dugc chAp nhan rong rii trudc cdc co quan c6 thim
quyén.

Caéc oligosacarit c6 DP 3-9 dugc coi la DF. Bao
gdm oligosacarit khang, tinh bot khang (RS) va
maltodextrin khiang [8-10].

2.2. Phan loai chét xo

Tungland va Meyer (2002) da d& xudt mot sd hé
thong phan loai khic nhau d€ phan loai céc thanh
phan clia chit xo: dya trén vai trd clia chiing trong
thuc vat, dua trén loai polysacarit, dua trén kha
ning hoa tan trong dudng ti€u héa mé phdng, dua
trén vi tri tiéu hoa va dya trén san phdm tiéu héa va
phén loai sinh ly. Tuy nhién, khong c6 gi 1a hoan
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toan thda ddng, vi cdc gidi han khong thé dugc xac
dinh mot c4ch tuyét doi. Cach phan loai dugc chap
nhan rong rii nhit d6i véi DF 1a dua trén kha ning
hoa tan ctia ching trong dung dich dém & do pH xéac
dinh va/hodc khd ning lIén men in vitro st dung
dung dich enzyme dai dién cho enzyme tiéu hda &
nguGi. Do d6, DF thudng dugc phan thanh hai
nhém: chdt xd khdng hoa tan trong nudc/it 1én men:
cellulose, hemicellulose, lignin va chit xd hoa tan
trong nudc/lén men tot: pectin, gdm va chit nhay
[2,11] (Hinh 1).

Hinh 1: Phén logi chdt xo theo tinh chét héa hoc (12)

Chat xo thye
phdm

c6 thé lam ting khdi lugng phan bing cich thic
ddy su phat trién clia hé vi sinh dudng rudt va cic
san phim phu ctia ching (vi du: khi va axit béo
chudi ngin). Nhitng dic tinh nay c6 thé gitp binh
thudng héa hinh dang phian thong qua viéc lam
mém phan cling trong tdo bén va lam sin chic
phéan 16ng trong tiéu chay [5, 13].

- S¢i xd nhét lam day cdc chat trong 1ong rudt va
lam cham qu4 trinh di chuyén chat dinh dudng d&n
thanh rudt. Do d6, ching c6 thé 1am gidm sy hap
thu cholesterol, dudng va c4c chit dinh dudng khic
(vi du: vitamin va khoang
chat [5-13].

- Céc chat xd ¢6 thé 1én
men dugc lén men trong rudt
gia va thic ddy sy phat trién
ctia vi khuidn cé Idi trong

Chét xo hda tan

Chat xo khéng
héa tan

rudt. Hé vi sinh vat trong
rudt gia c6 thé 1én men mot
s0 loai DF nhit dinh va tao

Lén men

ra axit béo chudi ngin, gitp
duy tri tinh toan ven cla t&

Kém/khdng |&n men

Nhét Khéng nhit

Khang nhat

bao rudt gia va kich hoat mot

loat cic tic dung c6 Idi bo

Pectin Inulin
Beta-glucan
Gom (Gum)
Psyllium
Glucomannan

Fructo-cligosaccarit
Khang Dextrin
Polydextrose

Khang tinh bt (RS)

Cellulose
hemicellulose
Lignin

Khang tinh bét (RS)
Resistant protain

sung. Céc axit béo chudi
ngin chinh dugc tao ra bdi
qué trinh 1&n men la axetat,
propionate va butyrate dong
vai trd0 quan trong nhu céc

Tuy nhién, c6 mdt sd lugng 16n céc loai DF c6
cdc thanh phan clia cd chit xd hoa tan va khdng hoa
tan (vi du: bot ngii c6c) hodc c6 dang ngdm nudc
cao nhung khéng hoa tan (vi du: trdi ciy va rau ct
xay nhuyén), tif cic chat xo dé hoa tan, dén céc
mang dang gel truong nd, hdoa tan kém cho dén cdc
chat xd khong hoa tan [1].

2.3. Tinh chat héa ly ciia chdt xo

C6 3 cd ch& chinh dudc cho 14 chiu trach nhiém
vé 1di ich clia DF, bao gdm qu4 trinh tao khoi, do
nhét va qué trinh 1€n men.

- Mot s6 chat xo (thudng 12 dang khdng hoa tan)
lam tidng khoi lugng phan, gidm tdo bon va gidp di
ngoai déu din. Trong lugng phan ting 1én 1a do sy
hién dién vat 1y cta DF ciing nhu nuéc dude gitr
bén trong chit xo. Chat xd hoa tan d€ dang 1én men
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phén t tin hiéu [5].

Tuy nhién, hién nay,
phin 16n cdc nghién citu 14m sang chi tip trung vio
ché& do dn kiéng “nhiéu chat x6” so vdi “it chat xo”
hodc chit xo “hda tan” so v6i “khong hoa tan”,
trong khi s& phan clia nhitng chit xd nay khi 1én
men dudng rudt va viéc tao ra “peptide cé hoat tinh
sinh hoc” chua dudc nghién cttu chuyén sau [14].

2.4. Vai tro ctia chat xo

K€ tir nhitng nim 1980, DF da dugc chi § nhu
mot thanh phan thuc phim cé gia tri, mang lai 10i
ich siu sic cho sifc khde con ngudi. Nhiéu bing
chitng cho thdy moi lién hé giita viéc tiéu thu chat
xd va nhiéu loai bénh bao gdm bénh tim mach, ti€u
dudng, hoi ching chuyén héa, bénh viém rudt
(IBD), bénh tii thira, béo phi va ung thu [14].

- Vai trd clia chat xo 1én stic khde tim mach:
Lugng chat xo dn vao cao c6 lién quan dén ty 1&
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mic bénh tim mach vanh, dot quy va bénh mach
mau ngoai vi thdp hon dang ké; cac y&u t& nguy co
chinh, ching han nhu ting huyét 4p, tiéu dudng,
béo phi va r6i loan lipid mau, ciing it phd bi€n hon
& nhitng ngudi c6 mifc tiéu thu chat xo cao [15]. Vi
du, nhiéu nghién cttu doan hé twong lai di cho thay,
lugng chit xd hap thu cao va dic biét Ia tiéu thu
ngii cdc nguyén hat c6 lién quan dén ty 1& mic
bénh tim mach vanh thap hon ding k€. 7 nghién
cttu doan hé quan sit ddi véi hon 158.000 c4 nhan
cho thay, ty 16 mic bénh mach vanh thap hon ddng
ké (29%) & nhitng ngudi c6 lugng chit xd hap thu
cao nhat so v6i nhitng ngudi c6 lugng tiéu thu thap
nhat [15].

- Vai trd clia chat xo v6i phong va quin ly bénh
tiéu dudng: Lugng chit xd dn vio cao c6 lién quan
dén viéc gidm dang k€ ty 1é mic bénh ti€u dudng
dua trén uSc tinh tif cdc nghién citu dich t& hoc doan
hé tuong lai [15]. Chat xd ¢6 tdc dung lam tinh bot
lvu lai lau hon trong da day tao cdm gidc no va lam
chim qud trinh phan gidi va hip thu glucose 1am
lugng dudng mdu ting lén tir tir, khong ting dot
ngdt nén diéu hoa dugce lugng dudng huyét. Ngudi
bi bénh ddi dudng ch€ do dn nén ting cudng chat
Xd Vi ¢6 tic dung hd trg diéu tri bénh ddi thdo
dudng [16]. Huéng dan dinh dudng chung cho
ngudi mic bénh tiéu dudng tir 9 cd quan quic t&€ c6
dnh hudng di dugc xem xét va tdng hop thanh
“Khuyén nghi dva trén bing chitng”. Cac khuyé&n
nghi nhu sau: dat dugc va duy tri cin ning mong
muén (BMI < 25 kg/m?); diéu chinh ludng
carbohydrate dat 55-65% ning lugng; chon ngii coc
nguyén hat, cic loai ddu va rau; st dung trdi ciy va
cdc ngudn mono - va disacarit khdc & mic do vira
phdi; va diéu chinh cdc mic dn vao khic - cht xo,
25-50 g/ngay (15-25 g/1000 kcal); dam, 12-16%
ning luong; chat béo toan phin, < 30% ning luong;
axit béo bdo hoa/chuyén héa, < 10% ning lugng;
chat béo khong bao hoa don, 12-15% ning lugng;
chat béo khong bdo hoa da, < 10% ning lugng; va
cholesterol, <200 mg/ngay [15].

- Vai trd clia chiat xo v6i phong va quédn ly
bénh béo phi: Khiu phan in nhiéu chit xo sé& it
niang lugng nhung lai tao cdm gidc no, lam gidm
them #n dong thdi ngiin cdn hap thu cdc chit béo,
do d6 hd trg viéc gidm cin doi v6i ngudi bi béo
phi [16]. Bing ching ti cdc nghién cfu quan sat

chitng minh viéc ting lugng trdi cdy, rau va ngil
coc hiing ngay c6 lién quan dén viéc gidm trong
lugng co thé theo thdi gian. Tudn thd ch& do in
udng lanh manh (k& hdp nhiéu thuc phdm cé
ngudn gdc thuc vat hon) trong cdc nghién cifu can
thiép chitng minh viéc gidm cin nhiéu hon so véi
ch& do in kiéng kiém sodt. Piéu nay cang lam ndi
bat tAm quan trong cla trdi ciy, rau va ngii coc.
Tuy nhién, cdc thit nghiém ngiu nhién, c6 ki€m
sodt dya trén viéc ting lugng trdi cdy/rau hodc
ngili cdc dn vao khong cho thdy tdc dong dén két
qua trong lugng cd thé hoic md co thé, diéu nay
c6 thé do thdi gian clia cdc nghién cttu nay khong
dd dai hodc c6 thé nhitng thay ddi ché d6 in udng
nhu vay khong mang lai 1gi ich. S lugng bing
chitng c6 sin han ché cho thiy, cAn c¢6 cdc nghién
cttu can thiép dugc thi€t k& t8t va ¢6 muc tiéu phu
hop hon nita trong tudng lai [17].

3. Lugng chat xo khuyén nghi hang ngay

Chat xo ¢6 ty nhién trong ngii coc, rau, trdi cay
va céc loai hat. Theo Lambo va cdng su (2005),
ngii cc 12 mot trong nhitng ngudn cung cAp chat xd
chinh, déng gép khodng 50% lugng chat xd & cdc
nu6c phuong Tay, 30 - 40% chit xo c6 thé dén tir
rau, khodng 16% tir trdi cAy va 3% tif cic ngudn
khéc [2]. O chau Au va Hoa Ky, khuyé&n nghi hién
tai vé lugng chit xd @n vao cho ngudi 16n 1a tir 30 -
35 ¢ mdi ngay doi véi nam gidi va tir 25 - 32 g mbi
ngay doi véi nit giGi [18].

Nhu ciu chit xo khuyé&n nghi cho ngudi Viét
Nam it nhat 1a 20 - 25g/ngudi/ngdy Tuy nhién véi
kh4u phan in hién nay clia chiing ta thi lugng chit
xd chi dat > 10g xo/ ngdy. Ngudn cung cap chit xd
cho cd thé chii y&u tir thifc in ngudn thuc vat nhu
trong rau cac loai khoang 0,7 - 2,8%, trong hoa qua
chinh lugng xo it hon (0,5-1,3%), khoai, sdn, ming
va céc loai hat (gao, dau dd, ngo, Iia my...) 12 xo
tho, bén vitng va khong hoa tan. Mifc rau qué tiéu
thu cho ngudi truéng thanh cin khodng 300g/
ngudi/ ngay; vdi tré em can lugng tir 100 - 200g/
tré/ ngay [16].

Theo Quyé&t dinh s& 1294/2022/QD-BYT, nhin
chung khiu phan clia ngudi dan da cé nhitng cai
thién tich cuc, vé& niang lugng trung binh trong khau
phin dat 2023 Kcal/ngay, ¢d ciu ning lugng tir
Protein, Lipid va Glucid 1a 15,8% : 20,2% : 64,0%
(so v&i tong ning ludng dn vao), cd cAu nay dugc
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coi la cAn ddi theo khuyé&n nghi cho ngudi Viét
Nam. Miic dn rau qua clia ngudi dan da ting binh
quan diu ngudi tir 190,4 gam rau/ngudi/ngay; 60,9
gam quda chin/ngudi/ngay (nam 2010) 1én mic 231
gam  rau/ngudi/ngay; 140,7 gam  qud
chin/ngudi/ngay (ndm 2020); tuy nhi€n, mic ti€u
thu rau qud & ngudi trudng thanh mdi chi dat
khoéng 66,4-77,4% so v6i nhu cau khuy€&n nghi ctia
Viét Nam [19].

Trong nghién cfu cia Duong T. T. Van va
cong sur (2022), mic du hau hét nhitng ngudi tham
gia dugc cho diém tuong ddi cao ddi v6i thanh
phan 'ngii co¢', nhung hdu nhu khong ai trong s&
ho tiéu thu cdc sin pham ngii cdc nguyén hat, cho
thay ty 1& dang k€ nhat trong tdng s6 ngii coc dugc
tiéu thuy 12 cdc loai ngil coc tinh ch& nhu gao tring,
mi tring va banh mi tring. Ngii c6c nguyén hat
chita mot lugng chit xo ding k&, diéu nay gidi
thich lugng chat xd tiéu thu thap clia nhitng ngudi
tham gia nghién cttu. Trong cdc Quy chuin vé ch&
dd dinh dudng phii hdp theo tirng qudc gia - FBDG

TAILIEU THAM KHAO:

(Food-Based Dietary Guidelines) da c6 mot
kKhuy&n nghi rd rang vé& lugng ngii cdc nguyén hat
dugc dua ra d6 1a nén tiéu thu 90 g sin phdm ngi
coc nguyén hat hang ngdy va chiing nén thay th&
cdc sdn pham ngii c6c tinh ché. Vi vay, FBDG clia
Viét Nam nén xem xét cip nhat khuyé&n nghi vé
ngii c6c d€ han ch€ tiéu thu ngii cc nguyén hat
hon 12 ngii c6c tinh ché.

4. Két luan

Cha't x0 bao gdm phin con lai clia t& bao thuc
vat chdng lai sy thiy phan bdi cdc enzym tiéu hda
clia con ngudi c6 thanh phan 12 hemicellulose,
cellulose, lignin, oligosacarit, pectin, gdm va sap.
Tinh bot khdng, cacbohydrat chudi ngin, prebiotic
van con 12 nhitng khdi niém giy tranh cdi trong
viéc phan loai chat xo. Ch& dd dn c6 ham lugng
chdt xo cao cho thdy ¢6 dnh hudng tich cuc dén
sttc khde. Tuy nhién, con it nghién ctu vé ham
lugng chdt xo trong thuc phim cia ngudi Viét,
ciing nhu 4nh hudng clia chi't x6 nay 1én sitc khde
ngudi Viét Nam B
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AN OVERVIEW ON SOLUBLE FIBER
AND INSOLUBLE FIBER IN FOOD
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ABSTRACT:

Dietary fiber has many health benefits. However, the classification of fiber still faces some
difficulties. This paper presents an overview on the dietary fiber from vegetables. This paper aims
to introduce and classify dietary fiber, and summarize some organizations' suggestions regarding
dietary fiber consumption.

Keywords: dietary fiber, soluble fiber, insoluble fiber.
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