& Vietam Journal o+
== Food Control

Vietnam Journal of Food Control e

L
+

A Scientific Journal of National Institute for Food Control . ‘
Journal homepage: https://vjfc.nifc.gov.vn =
Review

A review of current analytical methods for the determination of
dietary fiber in food

Nguyen Nhu Thuong*, Vu Thi Trang, Do Thi Hong Thuy, Vu Thi Nhat Le

National Institute for Food Control, Hanoi, Vietnam
(Received: 06 Aug 2024; Revised: 12 Sep 2024; Accepted: 12 Sep 2024)

Abtract

Fiber benefits health and is an essential requirement in the body's daily diet. The
definition of fiber has been evolving over the past 70 years. Initially, the definition of fiber
focused only on plant cell walls (cellulose, hemicellulose, pectin, cutin, glycoprotein) and
intracellular storage and secretion substances (gum, mucilage). More recently, the world has
focused on resistant starch and oligosaccharides. The CODEX definition of dietary fiber
includes all non-digestible carbohydrate polymers with a degree of polymerization of 3 or
higher, provided that they benefit health. Fiber has many components, requiring the
development of different methods to analyze components such as fructo-oligosaccharide,
galacto-oligosaccharide, polydextrose, resistant maltodextrin, resistant starch, etc. A series
of AOAC methods have been developed to explore different types of fiber, and these
methods are still valid and widely used. For the analysis of total fiber content, the enzyme-
mass method according to Prosky (AOAC 985.29) was considered the gold standard when
it was first published. However, this method only determines a part of the fiber. When adding
up the specific fiber components calculated from different methods, some types of fiber are
double counting. Therefore, the method for determining total fiber is constantly updated and
revised. The Enzymatic-Gravimetric-Liquid Chromatography method has been developed
and can fully determine the components of dietary fiber; the newly published updated
version is AOAC 2022.01.
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Tdng quan vé cac phuong phap phan tich xo tiéu hoa trong thuc pham

Nguyén Nhw Thuwong, Vii Thi Trang, P Thi Hong Thity, Vii Thi Nhat Lé

Vién Kiém nghiém an toan vé sinh thuc ph(fm Quéc gia, Ha Noi, Viét Nam

TOm tit

Chat xo di duoc chimg minh 14 ¢6 loi cho stic khoe va 1a nhu cau thiét yéu trong ché do
an hang ngay cta co thé. Pinh nghia vé chét xo lién tuc cip nhat va thay doi trong sudt 70 nim
qua. Ban dau, dinh nghia vé chit xo 14 cac chét tao thanh vach té bao (cellulose, hemicellulose,
pectin, cutin, glucoprotein) va cac chat duy trit, bai tiét bén trong té bao (gum, chat nhiy). Gan
day hon, thé gidi dang tap trung vao tinh bot khang va oligosaccharide. Pinh nghia vé chét xo
trong ché do an udng cia CODEX bao gdm tit ca cic polyme carbohydrate khong tiéu hoa
dugc, c6 muc d trung hop tir 3 trd 1én voi diéu kién 1a chung phai c6 lgi cho sure khoe. Chéat
x0 ¢ nhiéu thanh phan doi hoi can phat trién cac phuong phap khac nhau dé phan tich cac
thanh phan nhu fructo-oligosaccharide, galacto-oligosaccharide, polydextrose, maltodextrin
khang, tinh bot khang ... Cac phuong phap AOAC di dugc phat trién dé phan tich cac loai xo
khac nhau, cac phuong phép nay déu con hiéu luc va dang dugc ap dung rong rai. Bé phan
tich ham lugng xo tong s6, phuong phap enzyme, khéi lugng theo Prosky (AOAC 985.29)
duogc xem la tiéu chuan vang khi méi ban hanh. Tuy nhién phuong phép nay khong xac dinh
dugc dy du cac thanh phan chit xo theo dinh nghia méi. Xac dinh ting loai chat xo theo timg
phuong phap chuyén bi¢t va cong lai dé tinh xo téng s6 s& dan dén mot sb thanh phﬁn X0 bi
tinh 13p lai. Do d6 phuong phap xac dinh xo tong s6 lién tuc duge cap nhat va stra d6i. Phuong
phép enzyme — khdi luong — sic ky da duoc phat trién va co thé xac dinh ddy du cac thanh
phén ctia chat xo, phién ban cap nhat méi dugc ban hanh 1d AOAC 2022.01.

Tir kh6a: Xo tiéu hoa, phan tich xo, thiwe phdm, tong quan.

1. GIOI THIEU

Céc hat ngii cde va chét xo da duge biét dén 1a co loi cho stre khoe, vao nam 300 trude
cong nguyén da c6 khuyén nghi vé viéc bd sung chit xo trong ché d6 an [1]. Trong tu nhién,
chét xo ¢6 nhiéu trong ngii cde, rau, trai cay va cdc loai hat. Ham luong va thanh phﬁn cac
loai x0 thay d6i khac nhau tiy theo loai thuc pham. Ché d6 an udng giau chit xo thuong bd
sung it nang lugng, chat béo nhung giau khdi lwong va vi chat dinh dudng hon. Thirc an
chtra nhiéu chat xo gitp 14p ddy da day va mang lai cam giac no trong khi ning luong tir
chat xo thap hon dang ké so véi cac thanh phan khac trong thuc pham. Thyuc pham khong
chira tinh bot cung cap téi 20 — 35 g chat xo trén 100 g trong lwong kho trong khi nhimng
thyc pham chtra tinh bt cung cép khoang 10 g chat xo trén 100 g trong luong kho. Ngii cdc
13 mot trong nhitng ngudn cung cip chat xo chinh, dong gop khoang 50% luong chit xo
trong ché d6 an & cac nude phuong Tay. Trong khiu phan an, 30 — 40% chit xo dén tir rau,
khoang 16% tir trai cay va 3% dén tir cac ngudn khac [2]. Ham luong xo tong sb co trong
mét sb loai thuc phém duogc trinh bay trong Bang 1.
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Bdng 1. Ham lwong xo tong sé trong mét sé loai thuec pham

Loai thue pham Ham lwong (g/100g)
Ngii coc 2,0-42

Cac loai dau 19-255

Cac loai rau 0,6 —16,6

Trai cay 05-34

Cac loai hat 6,0 -22,3

2. PINH NGHIA VA PHAN LOAI XO TIEU HOA

2.1. Dinh nghia

Thuét ngit xo tiéu hoa (Dietary fiber) duoc Hipsley gi6i thiéu 1an dau tién vao nim
1953 dé chi cac thanh phﬁn khong ti€éu hoa duogc, tao nén thanh té bao thuc vat, bao g@)m
cellulose, hemicellulose va lignin [3]. Pinh nghia nay dugc Trowell va cong sy phat trién
vao nam 1972 [4] va thay d6i nam 1976 [5], dinh nghia chat xo dua trén kha ning in duoc
va kha ning chdng tiéu héa & rudt non cua con ngudi. Theo d6 chit xo bao gém cac
polysaccharide khong tiéu hoa duge nhu gém, cellulose bién tinh, chat nhay va pectin [6].
Tir d6 tro di thuat ngit xo thd dan duoc thay thé bang xo tiéu hoa.

Theo dinh nghia ctia Codex [7], chat xo (Dietary Fiber) 1a cac polyme carbohydrate ¢
ba hodc nhiéu don vi don chit, khong bi thuy phan bdi cic enzyme ndi sinh trong rudt non
ctia con nguoi va thudc trong cac loai sau:

+ Polyme carbohydrate tu nhién c6 trong san pham thuc tham.

+ Polyme carbohydrate dugc chiét xuat tir nguyén liéu thuc pham bang phuong phép
vat ly, enzyme, hoa hoc.

+ Polyme carbohydrate tong hop.

Theo Vién héa hoc My, chit xo (Dietary Fiber) 1a nhimg hop chat khang tiéu hoa va
hép thu ¢ rudt non nhung c6 thé 1én men & rudt gia. Thanh phan xo bao gdm polysaccharides,
oligosaccharides nhu cellulose, hemicellulose, chit nhua, beta-glucans, pectin, lignin,
polydextrose, fructo-oligosaccardide, tinh bot khang (Resistant Starch-RS) va dextrin [8].

Tinh bdt thuong dugc phan loai thanh 3 dang dua trén tdc do tiéu hoa, bao g@)m tinh
bot ti€u hoa nhanh, tinh bot ti€u hda cham va tinh bdt khang ti€u héa (RS). Vao nhiing ndm
1980, tinh bot khang duoc dé xuat va phan loai vao nhém chat xo khong hoa tan vi no khong
duoc ti€u hoa ¢ rudt non [8].

2.2. Phan loai

Chét xo c6 thé dugc phan loai dya theo cAu triic va do hoa tan cua chung. Trén co so
vé d0 hoa tan, xo tiéu hoa duoc chia thanh chét xo hoa tan va chit xo khong tan. Chat xo
khong tan chii yéu bao gém céac thanh phan cua thanh té bao (vi du: cellulose, lignin,
hemicellulose), trong khi chat xo hoa tan bao gdm cac polysaccharide khong phai cellulose
nhu pectin, gum...[9]. Chat xo hoa tan c6 thé tiép tuc chia nho thanh xo hoa tan tan trong
dung dich con 78% va chit xo hoa tan khong tan trong dung dich cn 78%. Céc thuat ngit
vé chat xo duogc trinh bay trong Bang 2.
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Bdng 2. Cac thudt ngir dung trong phdn tich xo tiéu hoa [6]

Loai chét xo Chu thich
TDF Chat xo tong (Total dietary fiber)
TDF = HMWDF (IDF + SDFP) + SDFS

IDF Xo khong tan (Insoluble dietary fiber)

IDF = IHMWDF (Insoluble high molecular weight dietary fibres)
HMWDF Chét xo c6 trong luong phan tir cao (Higher molecular weight dietary

fiber)
HMWDF= IHMWDF + SHMWDF

SDFP Chat xo hoa tan trong nudc nhung khong tan trong dung dich con 78%

SDFP = SHMWDF (Soluble high molecular weight dietary fiber)
SDFS Chét xo hoa tan trong nuédc dong thoi tan trong dung dich con 78%

SDFS = LMWDF = NDO
NDO: Oligosaccharide khang tiéu hoa: non-digestible oligosaccharides
LMWDF: Low molecular weight dietary fibres

Carbohydrate mach ngdn

Carbohydrate khong tiéu héa dugce véi bac trung hop tir 3 dén 9 duoc coi 1a cac
oligosaccharide trong qué khtr. Lay inulin 1am vi dy, carbohydrate tan trong nudc nay cé tir
2 dén 60 don vi fructose, co thé ¢ dang oligosaccharide hodc dang polysaccharide. Inulin
duoc 1én men & cudi rudt non va trong dai trang, noi san xuat cac acid béo chudi ngan. Cac
acid béo chudi ngén nay co thé hd tro su phat trién cta mot sd vi khuan cé loi nhu
Bifidobacteria, do d6 tang cudng strc khoe duong rudt [9]. Cac oligosaccharide co day du
tinh chat ctia mot chat xo, nén nim 2009 Codex da bo sung nhom carbohydrate chudi ngan
(DP 3-9) vao dinh nghia chét xo.

Tinh bot khang tiéu hoa ) .

Tinh bdt thuong dugc phan loai thanh 3 dang dya trén toc d ti€u hda, bao gdm tinh
bot ti€u hoa nhanh, tinh bot ti€u hda cham va tinh bdt khang ti€u héa (RS). Vao nhiing ndm
1980, tinh bot khang duoc dé xuat va phan loai vao nhém chat xo khong hoa tan vi no khong
duogc tiéu hoa ¢ rudt non [9]. Tinh bot khang duoc chia thanh cic nhoém nhé duwa trén ciu
trac cling nhu tinh chat cta chung. Tinh bot khang nhém 1 (RS1) 14 loai tinh bot khong thé
tiép can vdi cac enzyme ti€u hoa do rao can vat Iy dugc hinh thanh boi té bao va nén protein,
tinh bot khang nhom 1 c6 trong thanh phén banh mi, hat va dau. Tinh bt khang nhém 2
(RS2) 14 loai tinh bot dugc bao vé khoi qua trinh tiéu hoa do cdu tric tinh thé cua chung.
Tinh bot nhom 2 thudng co trong khoai tay, chubi ... Tinh bot nhom 3 (RS3) 1a céc tinh bot
duogc tao ra bdi qua trinh thodi hda nguogc, vi du nhu tinh bot khoai tay sau khi bi néu chin
va dé nguoi s& tao thanh dang tinh thé va giup ching chdng lai dwoc qua trinh tiéu héa. Tinh
bot khang nhom 4 (RS4) 1a loai tinh bot bién ddi hoa hoc, dugc hinh thanh bang cach lién
két chéo, ester hoa mot phén hodc ester hoa. Tinh bt khang nhém 5 (RSS5) 1a tinh bt duoc
bién ddi cau triic va két hop voi chat béo dé chong lai sy tiéu hoa [10]. Nhom tinh bot khang
tiéu hoa khong tan trong nudc va nam trong nhom chat xo khong tan. Hinh 1 trinh bay phan
loai chit xo theo thanh phan ciu tao.
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Xo tiéu hoa
(Dietary Fiber)

——

//\ R

" Trong luwgng phin tr cao Tinh bt khing Trong lwgng phén tir thip
High Molecular Weight Resistant starch Low Molecular Weight
\ (HMWDF) (LMWDF)

N
P — 1

Trong lwong phén tir cao | Trong lugng phin tr cao
khong tan hoa tan
Isoluble HMW Soluble HMW
(IHMWDF) (SHMWDF)

Inulin
Cellulose Chit keo RS 1 Fructo - oligosaccharide (FOS)
Lignin (carrageenan, gum,...) RS 2 Galacto-oligosaccharide
Hemicellulose Pectin hoa tan RS 3 Polydextrose
Pectin khong tan Beta glucan ngii coc RS 4 Khing maltodextrin

Men beta glucan Pentosan hoa tan RS 5

Hinh 1. Phdn loai chdt xo theo thanh phan cdu tao

3. TAC PONG CUA CHAT XO PEN SUC KHOE CON NGUOI

Cac khuyén nghi vé ché d6 an udng va muc tiéu thy chat xo dugc bao céo rat khac
nhau giita cac qudc gia va thay d6i phy thudc theo d6 tudi. Mirc khuyén nghi tiéu thu chat
X0 va gié trj tiéu thy trung binh cho ngudi truong thanh ciia cac qudc gia dugc trinh bay

trong Bang 3.
Bdng 3. Khuyén ngh; bé sung chdt xo theo quoc gia [11]
Quoc gia/To Gi6i Lwong khuyén  Luwong tiéu thu Co quan’ban hanh
chire tinh  nghi (g/ngay) trung binh khuyén nghi
(g/ngay)
Hoa Ky va Nam 38 16,5-19,4 Vién Ha‘m lam Khoa
Canada Nit 25 12-15 hoc Quoc gia Hoa Ky
(IoM)

Phap Nam 30 21 Co quan An toan Thyc
Nit 25 17 pham Phap (ANSES)

buc Nam 30 24 Hi¢p héi Dinh dudng
Nir 30 21 bic

Nhat Ban Nam 30 17 Bo Y té Nhat Ban
N 25 17

Vuong quc Anh  Nam 18 15,2 Bo Y té Vuong qudc
Nit 18 12,6 Anh

FAO/WHO Nam >25 WHO/FAO

N >20

iyl \/ietham Journal of Food Control - vol. 7, no. 3, 2024




Nguyen Nhu Thuong, Vu Thi Trang, Do Thi Hong Thuy, Vu Thi Nhat Le

Chét xo di duoc cong nhan 1a mot nhu cau dinh dudng thiét yéu dbi véi co thé con
ngudi. Nhiéu cong bd di khing dinh cht xo trong ché d6 an udng co lién quan truc tiép dén
nhiéu loi ich stc khoe nhu kiém soat can ning, ngin ngira tdo bon, 6n dinh dudng huyét,
giam muc cholesterol, ngan ngira mot $6 loai ung thu ¢ duong rudt... Mac du vay, Bang 3
d3 chi ra tai tit ca cac nudc trong nghién ctru ciia K.B Miller [11], lugng chat xo tir ché do
an udng cua chung ta dang thap hon dang ké so v6i lugng khuyén nghi hang ngay (khoang
350Q).

Vai trd cta chét xo véi strc khoe tim mach: Luong chét xo dn vao cao c6 lién quan dén
ty 1¢ méc bénh tim manh vanh, dot quy va bénh mach mau ngoai vi thép hon dang ké. Cac
nghién ctru doan h¢ tuong lai da chi ra réng viéc dn nhiéu chit xo, dic biét 1a tu ngti cbe
nguyén hat, lién quan dén nguy co méc bénh tim mach vanh thap hon rd rét. 7 nghién ctru
doan hé quan sat d6i vdi hon 158.000 ca nhan cho thay ty 1¢ mac bénh mach vanh thap hon
dang ké (29%) & nhitng ngudi c6 luong chat xo hap thu cao so v6i nhitng nguoi c¢6 luong
tiéu thu thap [12].

Vai tro ciia chat xo véi phong va kiém soat bénh tiéu duong: Luong chat xo cao da
dugc ching minh 13 lién quan dén viéc giam déng ké nguy co méic bénh tiéu dudng, theo
cac nghién ctru dich té hoc doan hé tuong lai. Chét xo giup lam cham qua trinh tiéu hoa tinh
bot, giit cho glucose & da day 1au hon, tao cam giac no 1au va 1am giam tdc d6 hap thu glucose
vao mau. Diéu nay gitp duy tri mirc duong huyét 6n dinh, tranh ting dot ngot. Do do, viéc
ting cuong chat xo trong ché d6 an 13 rat quan trong cho ngudi méc bénh tiéu duong, hd trg
hiéu qua trong viéc kiém soat bénh [12].

Vai tro ctia chat xo v6i phong va kiém soat bénh béo phi: Chat xo dong vai trd quan
trong trong dinh dudng clia con ngudi, gia tri ning lwong trung binh ctia chat xo 1a 2 kcal/g,
thép hon déng ké so véi cac thanh phan khac c6 trong thuc pham nhu carbohydrate (4 kcal/g),
protein (4 kcal/g), chat béo (9 kcal/g) [13]. Khiu phan an nhiéu chét xo s& it ning lugng
nhung lai tao cam gidc no, 1am giam thém an ddng thoi ngan can hip thu cac chat béo, do
d6 hd tro viée giam can d6i v6i nguoi bi béo phi.

4. PHUONG PHAP PHAN TiCH XO TIEU HOA

4.1. Phan tich thanh phén xo cu thé

Fructan
Fructan bao gém cac phén tir polyme fructose c6 chira glucose. Tuy thudc vao do dai

chudi mach ma chia thanh Inulin hay fructo-oligosacccharide, Inulin c6 chudi mach dai tir
10 — 60 don vi fructose con FOS la chudi mach ngén tir 3 — 10 don vi fructose. Fructan duoc
dinh luong bang phuong phap enzyme. Fructan dugc chiét tach khoi mau bang nudc nong,
cac thanh phan khong phai fructan nhu sucrose, lactose, tinh bot duge thiy phén bang
enzyme dic hiéu thanh duong don va chuyén thanh dang polyol bang borohydride kiém.
Fructan c6 trong mau sau d6 dugc thity phin bang enzyme fructanase thanh fructose va
glucose. Cac loai duong nay c6 thé phén tich truc tiép trén thiét bi sic ky trao ddi ion hodc
dugc xac dinh theo phuong phap tao dan xuit v&i p-hydroxybenzoic acid hydrazide
(PAHBAH) 1di do quang. Phuong phap sic ky ion yéu cau hé thong sic ky trao doi ion két
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ndi voi detector xung ampe do d6 it phd bién. Phuong phap do quang duogc st dung phd bién
hon, yéu cau ciing don gian hon. Ty thudc vao nén miu ma fructan duge xac dinh qua cac
phuong phap AOAC 997.08 [14], AOAC 999.03, AOAC 2016.14 [15] hoac AOAC 2018.07
[16].
Galacto-oligosaccharide (GOS) ) N )

Galacto-oligosaccharide (GOS) c6 cau tric hoa hoc 1a chuoi lién két gitra galactose va
lactose. GOS déng vai trd 1a ngudn dinh dudng cho céc vi khuan c6 loi trong dudng rudt, hd
trg bao vé hé tiéu hoa va ting cuong qua trinh hap thu dudng chat. GOS c6 trong mau thyc
pham duogc dinh luong bang phuong phap enzyme. GOS dugc chiét tich khoi mau bang dém
phosphate ¢ 80°C. Cac thanh phan khong phai GOS dugc thiy phin bing enzyme
amyloglucosidase, GOS dugc thuy phan dic hiéu biang enzyme B-galactosidase tao thanh
galactose va lactose sau d6 xac dinh bang sic ky trao d6i ion két hop detector xung ampe
HPAEC-PAD theo AOAC 2001.02 [17] hoic sdc ky long két ndi véi detector huynh quang
UHPLC-FLD theo AOAC 2021.01 [18].
Polydextrose ﬂ ﬂ

Polydextrose 1a mdt polyme dugc tong hop tir cac phan tir glucose, thuong dugce bo
sung trong cac san phém banh, keo, dd uéng v6i chure nang gitr 4m, On dinh, tang do ngot
ctia san pham. Polydextrose c6 trong thyc pham duge dinh lwong theo phuong phap enzyme.
Polydextrose duoc chiét ra khoi thuc phim bang nudc nong, sau d6 ly tim. Loc phan ndi
phia trén qua bo siéu loc, ly tam dé loai bo cac chat gay nhiéu c6 khéi lugng phan tir cao.
Dich loc duogc xur 1y bang hdn hop enzyme (isoamylase, amyloglucosidase va fructanase) dé
loai bo cac chat gay nhiéu oligosaccharide, chu yéu 1a malto-oligomer va fructan. Chuan
polydextrose dugc xir 1y theo ciing mot cach sau d6 phan tich trén thiét bi sic ky trao ddi ion
két ndi v6i detector xung ampe HPAEC-PAD [19].
Tinh bot khang (Resistant starch)

Tinh bdt khang 1a phan tinh bt khong bi phan huy boi enzyme ti€u hoa trong rudt non.
Tinh bot khong khang dugc hoa tan va phan hay thanh glucose boi sy két hop ctia enzyme
a-amylase va amyloglucosidase (AMG) trong 16 gio & nhiét do 37°C. Tinh bt khang duoc
thu hoi dudi dang cin sau qué trinh ly tdm sau d6 dugc hoa tan trong dung dich potassium
hydroxide, trung hoa bang dung dich acetat va sau d6 duge phan hity hoan toan thanh glucose
bang AMG. Glucose duoc xic dinh theo phwong phap glucose oxidase—peroxidase
(GOPOD) theo AOAC 2002.02 [20, 21].

S-glucan
B-glucan thudc nhom chat xo hoa tan trong nude dugc tao ra tir cac phan tir D-glucose

lién két v6i nhau qua lién két B-glycoside, tao thanh thanh phan ty nhién cta thanh té bao vi
khuén, nAm, nAm men va ngii cdc nhu yén mach va lta mach [22]. Phuong phap AOAC 995.16
md ta phuong phap dinh lugng B-glucan c6 cu tric hdn hop (1-3,1-4)-p-D-glucan trong mau
thir. Cac mau thir nghiém dugc chiét xuét trong dung dich dém c6 pH 6,5. Sau d9, cac chiét
xuét dugc 0 véi hdn hop enzyme lichenase va p-glucosidase dé thity phan hoan toan B-glucan
thanh B-D-glucose. Luong glucose sinh ra tiép tuc phan tng oxy héa khtr véi hdn hop thude
thir glucose oxidase/peroxidase. PO hap thu ctia san phdm mau tao thanh duoc do ¢ 510 nm
va B-glucan dugc tinh toan tir lugng glucose tao thanh sau phan Gng thiy phan [22, 23].

VIIY/I \/ietnam Journal of Food Control - vol. 7, no. 3, 2024




Nguyen Nhu Thuong, Vu Thi Trang, Do Thi Hong Thuy, Vu Thi Nhat Le

4.2. Phan tich ham lrong xo tong

Tt nhitng nam 1970, cac phwong phap phén tich két hop dé xac dinh ham luong xo
téng s6 dd duoc phat trién va lién tuc cap nhat. Thong tin vé ham lugng chit xo dugc luu trit
trong co s dit liéu dinh dudng va dugc sir dung trong ghi nhén thue pham. Cac thanh phan
chit xo phan tich duoc theo timg phuong phap duoc trinh bay tom tit trong Hinh 2.

Xd'tiéu hoa tong s

(AOAC Method 201716

Galactooligosaccharides
(AOAC Method 2001.02)

Thanh phan khéng dinh ludng dudc
theo phudng phap Prosky/Lee

Thanh phin chi dinh lugng
dudc mot phin theo phudng
\ . phap Prosky/Lee

{ Inulin --> FOS
\ (AOAC Method 997.08/999.03) ) /

% Polydextrose

O TAOAC Method 2000.11)
Xd tiéu hoa tong s6
_ T (ADAC Method 98529) \ -
~ \ (AOCAC Mothod 991.43) Resistant Maltodextrins
\
| B-Glucan (AOAC Mathod 99516) ) (AOAC Method 2001.03)
Arabinoxylan { I

Thanh phan dinh ludng dudc
theo phudng phap Prosky/Lee

- Pectin )
= > =7
Tinh bdt khing = -
{(AOAC Method 2002.02)
- “~_ Thanh phan khéng dinh lugng dudc
toan bd theo phudng phap Prosky/Lee

nhung bj tinh 13p lai néu dinh lugng
theo phudng phap riéng va cong lai

Hinh 2. Thanh phan chdt xo phan tich dwoc theo cac phirong phdp AOAC
AOAC 962.09 va AOAC 978.10

Xuét phat tir dinh nghia chat xo cia Hipsley, AOAC 962.09 va AOAC 978.10 xac dinh
ham Iuong chit xo ¢6 trong mau bang cach xir Iy mau véi acid sulfuric lodng sbi. Can sau
do duoc tach béng cach loc, rira va tiép tuc xu 1y véi natri hydroxide soi dé loai cac chat d&
tiéu hoa va cac chat hiru co khac. Ham luong xo thd ¢ trong méu 1a chénh 1éch khdi lugng
clia mau da xtr 1y trude va sau khi tro hoa [24, 25]. Phuong phap nay chi x4c dinh dugc ham
luong xo tho.

AOAC 985.29 va AOAC 991.43

Con dugc goi 1a “phuong phap Prosky,” dugc coi la phuwong phap cb dién trong xac
dinh ham luong xo téng s6. AOAC 985.29 st dung phuong phap thity phan bang cac enzyme
o-amylase, protease va amyloglucosidase thay cho viéc chi thity phan bang acid sulfuric va
potassium hydroxide. Phurong phap nay khong xéac dinh dugc ham lugng clia cac chat xo ¢6
trong lwong phén tir thdp (LMWDF) ciing nhu hau hét cac loai tinh bot khang (trir RS3) [26].
Phuong phap sau d6 duoc mé rong dé xac dinh ddy du hon cac thanh phan chat xo hoa tan
va khong hoa tan trong thyc phim (AOAC 991.43 va AOAC 2001.03) bao gom cac
oligosaccharide khong tiéu héa (non-digestible oligosaccharides) [27, 28].

AOAC 2009.01 va AOAC 2011.25

McCleary va cong sy tiép tuc phat trién phuong phap dinh lwong dugc chat xo mang
lai két qua chinh xac hon. Phuong phép sau d6 duoc tdi wu vé didu kién sic ky va phién ban
cap nhat tiép theo 1a AOAC 2011.25. Phuong phép sau do dugc Codex, Cuc Quan 1y Thuc
pham va Duoc pham Hoa Ky va cac co quan quan Iy thuc pham trén toan thé giGi cong nhan
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1a phuwong phap tham chiéu dé xac dinh ham lugng xo tiéu hoa tong sé (TDF) trong thuc
pham va thanh phan thyc phim. Phuwong phép van sir dung hdn hop enzyme a-amylase,
protease va amyloglucosidase thuy phan & 37°C trong 16 gid. Céc chit xo hoa tan dugc xéac
dinh bang sic ky 1ong két ndi v4i detector khic xa HPLC-RID, sir dung noi chuan D-sorbitol
va cdt phan tich Waters Surgar-pak [28, 29]. Khi ap dung AOAC 2009.01 [30] cling nhu
AOAC 2011.25 [31], mot phan cac chét xo c6 trong luong phén tir thip da c6 thé phan tich
duogc theo phuong phap nay, tuy nhién ¢ nhom oligosaccharide c6 béc trang hop thap DP2,
DP3 caa FOS va GOS khéng thé tach khoi nhau khi phan tich trén cot Waters Sugar-Pak
[32].
AOAC 2017.16 va AOAC 2022.01

McCleary va cong su tiép tuc xay dung phuong phap phi hop hon véi cac dinh nghia
vé chit xo d3 ban hanh. Thoi gian thay phan enzyme o-amylase, protease va
amyloglucosidase ciing dwugc rut ngan tir 16 gio thanh 4 gid, gidng voi thoi gian thirc an luu
gilt & rudt non cta qua trinh tiéu hoa binh thuong [7]. Do sorbitol van xuét hién trong cac
san pham thuc pham, phuong phap thay d6i ndi chuan sorbitol thanh glycerol dong thoi st
dung 2 cot TSK gel G2500PWx. cho phép tach hoan toan DP2, DP3 cua FOS va GOS [7,
33]. Tuy nhién viéc sir dung hai cot sic ky c6 thé lam ting chi phi ctia qua trinh phan tich,
dong thoi gay kho khan trong viéc trién khai & cac co s& phén tich cap thdp hon (Bang 4).

Bdng 4. Tong hop cdc phwong phdp phan tich xo tong so theo AOAC

Phwon - Xo hoa tan Han ché

p:ép ¢ Xo

R Xo to 0 - kho . .
phén o tong s0 t;:g Sai s0 Am Sai s6 duwong
ich

te HMWDF SDFS SDFP IDF
AOAC . Khong dinh
985.29 lugng dugc RS4
AOAC . . RS2, RS3,
991.43 NDO
AOAC . . Khong dinh
2009.01 lugng dugc . Y en s
AOAC . . . RS2, RS4, Maltodextrin khang tiéu hoa
2011.25 FOS
AOAC .
2017.16 i )
AOAC

[ ] [ ] [ ]
2022.01
5. KET LUAN

Vi su da dang vé thanh phﬁn chét xo trong cac san phém thuc phém, viéc lua chon
phuong phap dé kiém nghiém chat xo cho pht hop 1a rat can thiét dé giam chi phi phén tich.
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Céc san pham ty nhién khong b sung xo hoa tan GOS, FOS, polydextrose c6 thé phan tich
theo AOAC 991.43, cic san pham thyc phdm bd sung biét rd thanh phan xo chi can chon
dung phuong phép phan tich thanh phan d6. Phuong phap AOAC 2022.01 phu hop dé xac
dinh ham luong chét xo trong cic mau khong biét rd thanh phan, phuong phap mé phong
diéu kién thity phan thyc pham sat véi qua trinh tiéu hoa & rudt non ciing nhu xac dinh dugc
day du cac thanh phan chit xo theo dinh nghia cua Codex.
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