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Tom tit

Tinh bt bén hay con goi 1a tinh bot khang (Resistant Starch) 1a loai chét xo duoc quan
tAm ngly cang nhiéu nho tdc dong c6 loi véi stre khoe con ngudi. Nghién ciru nay da tién
hanh thdm dinh phuong phép xdc dinh ham luong tinh bot bén theo phwong phip AOAC
2002.02. Phuong phdp da duoc tham dinh cic thong s6 duong chuén, do lip lai, do tdi 1ap
trung gian, d6 ding dat theo yéu cau cia AOAC. Panh gid do viing cia phuong phép bang
cach so sanh ham luong téng tinh bot bén va tinh bot tiéu héa véi ham lugng tinh bot téng
sd theo phuong phdp AOAC 996.11. Phuong phép di dugc tmg dung dé phan tich 36 miu
thue, két qua cho thdy ham luong tinh bdt bén khéc nhau, dao dong trong khoang 1 - 42 %
tiy theo ngudn gdc, dic diém ciu triic va cdch bién tinh tinh bot.

Tir khéa: tinh bét bén, tinh bt khdang, AOAC 2002.02, chdt xo-

1. PAT VAN PE

Qud trinh tiéu héa tinh bot 12 mot qud trinh gdm nhiéu bude, bt diu boi a-amylase
trong nudc bot & miéng, sau d6 1a a-amylase ciia tuyén tuy va cudi cing 13 glucoamylase
clia niém mac rudt, maltase- glucoamylase va sucrase-isomaltase chuyén ddi thanh cdc san
phém duong don c6 thé hép thu truc tiép vao mach mau. Tinh bdt dugc phan loai theo tdc
d6 ti€u hda cua ching: tinh bt tiéu héa nhanh (rapidly digestible starch -RDS), tinh b0t tiéu
héa cham (slowly digestible starch-SDS) va tinh bot bén (resistant starch-RS), RDS duoc
tiéu héa & rudt non va dan dén dudng huyét ting nhanh trong khi SDS duoc tiéu héa véi toe
d6 cham hon, RS c¢6 kha ning chdng lai sy thuy phin bing enzyme trong vong 120 phut ké
tir khi bit ddu tiéu héa, do d6, RS khéng l1am ting dudng huyét sau an. Thay vao d6, cic vi
sinh vat c¢6 san trong rudt gia 1én men RS thanh céc acid chudi béo ngin (chi yéu 12 butyrat,
propionat, acetat) va khi (CO», CHa, Hz). Céc acid béo chudi ngan trong rudt gia cé ¥ nghia
quan trong ddi véi stic khoe cuia rudt két, ngoai viéc giam kha nang hinh thanh hoi chimg
rudt kich thich, bénh viém rudt, tim mach, ... [1-2].
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Mic dit ca qué trinh tiéu héa in vive va tiéu héa tinh bot trong moi truong gia lap déu
nhan duoc su quan tim ddng ké, nhung van can c6 nhitng phuong phép in vitro duoc cai
tién, duoc xdc nhan dé phan anh qua trinh ti€u héa in vivo trong vo s6 diéu kién ma tinh bt
c6 thé gap phai trong qud trinh tiéu héa ctia dong vét va con ngudi. Phan tich ham luong
chat xo va tinh bot bén trong thyc pham duya trén qud trinh thity phan carbohydrat ¢6 sin
trong mau, c6 thé kém theo qud trinh phén giai protein dé loai bo protein bao quanh tinh bot
va lam cho tinh bot dé bi thuy phan amylase va phuong phdp Englyst dé phén tich chét xo
trong thuc pham [1]. Cdc phuong phdp duoc thiét ké dic biét dé xdc dinh ham luwong tinh
bot bén trong thuc pham bao gdm phuong phiap AOAC 2002.02 va phwong phdp Englyst.

Phuong phidp AOAC 991.43 xdc dinh ham luong tong chat xo thuc pham duéi dang
can loc ciia mau thuc pham sau khi phan huy bang a-amylase ¢ thé diéu nhiét tir Bacillus
licheniformis [3]. Phuong phép niy nhanh chéng nhung chi thich hop dé x4c dinh tinh bot
bén nhiét, vi mot s6 loai tinh bot bén, chéng han nhu hat tinh bot khoai tay séng (RS2), ¢6
thé bj phd huy trong qud trinh xir Iy mau.

Phuong phdp Englyst (1992) dé phan tich tinh bot bén nhim mo phong qu4 trinh tidu
héa ctia con ngudi mot cach chinh xdc nhat c¢6 thé dat duoc trong dng nghiém. Phuong phép
nay str dung dich chiét xut tir tuy tang lon thd tron v6i amyloglucosidase dé thuy phan tinh
bot trong thoi gian 2 gio. Cac mau thudng duoc sir dung nhu ddi véi thue pham nguyén hat
hodc duoc dun soi dbi voi thuc pham séng truwdce khi thay phan. Phan dich thu duoc sau qud
trinh thily phin bang enzym duogc ldy ra sau 20 phit va 120 phit dé xdc dinh twong tng 1a
tinh bot tiéu hdéa nhanh va tinh bot tiéu héa cham; tinh bdt bén duge xdc dinh 1a phén tinh
bot chua tiéu héa con lai trong tong lwong tinh bot ctia mau. Mot sb bién thé ctia phuong
phép nay str dung bang trypsin, acid chlohydric hodc ca hai dé mé phong qu4 trinh tiéu héa
t6t hon qua trinh tiéu héa sinh 1y. Tuy nhién, phuong phép nay doi hoi k¥ thuat va diéu kién
tudn tht nghiém ngit vé thoi gian [4-5].

Phuong phdp AOAC 2002.02 12 mdt phuong phép glucogenic duoc thiét ké dé st dung
v6i cdc mau tinh bot thd va cho phép do tryc tiép tinh bot bén trong hat tinh bot nguyén
ven. C4c mau duogc thuy phan trong 16 gio bang céch sir dung a-amylase tuy lon tinh khiét
va amyloglucosidase tir Aspergillus niger. Phan con lai thu duoc sau khi phan hiy dugc 1am
kh6 va phan tdn trong dung dich kali hydroxit va duoc tiéu héa bang cdch st dung
amyloglucosidase dé tao ra phan khang tinh bot. Téng ham luong tinh bot ctia mau dugc xdc
dinh bang tong cta phan tinh bot tiéu héa va tinh bot bén [3]. Ham luong tinh bot tong sb
cling duoc xdc dinh baing AOAC 996.1, st dung hé enzyme amylase va amyloglucosidase
dé thuy phan tinh bot, ddy ciing 12 mot phuong phdp d6i chimg dé xdc dinh ham luong tinh
bot tong téng trong mau so voi AOAC 2002.02.

Hién nay, tinh bdt bén dugc bd sung vao céc san pham cho bénh nhan tiéu dudng nhu
banh keo, sita ... Dua trén tinh thuc té vé diéu kién cua phong thi nghi€m, tinh Urng dung
cling nhu wu diém cta phuong phdp, nghién ctru d3 st dung phuwong phdp Ref
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AOAC.2002.02 dé tham dinh va tng dung phuong phép dé xdc dinh ham luong tinh bot bén
trong mot s6 nén mau thuc trén thi truong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciu

Dbi twong nghién ctru: mau CRM tinh bot bén ciia Megazyme va 30 mau nguyén liéu
thuc phém, thuc phém bo sung c6 chtra tinh bt bén duoc gt dén Vién Kiém nghiém v¢
sinh an toan thuc phém quéc gia va 06 mau thuc phém c6 chtra tinh bot bén duoc mua trén
thi truong.

2.2. Héa chat

Amyloglucosidase 3,300 Unit/mL; Pancreatic a-amylase (3 Ceralpha Units/mg); chat
chuén Glucose 1 mg/mL, thudc thir GOPOD ctia Megazyme va céc héa cht tinh khiét phan
tich khac nhu acid maleic, acid acetic, kali hydroxid, calci clorid, natri hydroxid, ethanol cua

Merck.

2.3. Thiét bi

Mdy do quang phd UV - VIS Biospectrometer Kinetic (san xuat: Duc), bé diéu nhiét
c6 thé duy tri nhiét 6 50 + 0,5°C, cn phan tich va mot sd thiét bi phu trg khdc trong phong
thi nghi¢m.

2.4. N§i dung nghién ciu

2.4.1. Tham dinh va phan tich mau thyc

> Tham dinh phuong phép véi cic thong sb sau:

- Duong chuan: chuan glucose - nhan biét bang thubc thir GOPOD

- Do lap lai: thuc hién trén cdc nén mau CRM, mau tinh bdt bén ham luwong cao, miu tinh
bot dau xanh cé ham lugng tinh bdt bén trung binh va mau tinh bot bén c6 ham luong
thap.

- Do téi 1ap: thuc hién trén mau CRM, mau tinh bot bén ham luong cao, mau tinh bot dau
xanh c6 ham lugng tinh bt bén trung binh va mau tinh bot bén ¢6 ham luong thfip; thuc
hién khéc thoi diém ciing diéu kién so véi thi nghiém xdc dinh d6 lip lai.

- Do diing: phan tich mau CRM va so sanh véi gia tri ching nhan ciia Megazyme

- Do ving: so sanh théng qua ham luong tinh bot tong s6, xdc dinh théng qua phuong
phap tiéu chuan AOAC 996.11. Quy trinh thyc hién danh gid d6 viing theo AOAC 996.11

duoc mo ta 6 Hinh 1

Tap chi Kiém nghiém va An toan thuc pham - tap 5, s6 2, 2022



Xac dinh ham Iugng tinh bdt bén trong nén mau thuc phdm: ...

Tinh bot

l Alpha amylase, 100°C, + DMSO

Maltodextrin
Amyloglucosidase
\ 2
Glucose
» Do quang ¢ 510 nm
GOPOD

Hinh 1. So do quy trinh phan tich mau theo AOAC 996.11
» Quy trinh thyc hién theo theo AOAC 2002.02 dugc mo ta ¢ Hinh 2.

Tinh bot

Alpha amylase va amyloglucosydase

b J

D-glucose (phﬁn tinh bot hoa tan)
vi tinh bot bén (khong tan trong ethanol)

1. Ly tam
2. Hoa can trong moi treong KOH lanh
3. Trung hoa

Y

Tinh bét bén (Hoa tan)

Amyloglucosidase

Glucose

Glucose oxidase O»

h 4

D- Gluconat + H202

— | GOPOD

p-Hydroxybenzoic acid
4-aminoantipyrine |

v
Quinoneimine + HO [ Do quang ¢ 510 nm

Hinh 2. So dé quy trinh phan tich mdu
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Mau tréng la dém acetate 100 mM, pH 4,5 duoc thuc hi¢n tao mau thudc thu déng thoi
v6i chuan va mau thuy phén.

Quinoneimine 12 phirc hop ¢6 mau tim d6 thu dugc sau phan tng do glucose (san pham
tao thanh sau thuy phan tinh bot) phan ung véi thudc thir GOPOD, tao chénh 1éch hép thu
quang Abs (Absorbance) tai budc séong 510 nm.

Abs mau thir duoc so sanh véi tin hiéu cia chuin glucose dugc tao mau twong tu mau
thir.

> Két qua ham luong tinh bot bén duoc xdc dinh theo cong thuec:

Hémhrc_rng( >=A,><C’xD><V><100X162=A><C’><,D><V><O,9
100g/ A" x 0,1 xmx1000 180 A'Xm

A chénh 1éch do hép thu cua 0,1 mL dung dich mau thir so véi mau thir tréng;
A’ chénh 1éch do hép thu cua 0,1 mL dung dich chun so véi miu thir tréng;
D hé s6 pha loang mAu;

\Y% thé tich dinh mtic (mL);

C ndng d6 cua diém chuén glucose (ug/mL);

0,1 thé tich cua dich da st dung tao mau thudc thir;

100/1000 hé s6 chuyén d6i tir ug/mg sang g/100g;
m khéi lwong phan mau thir, tinh bang mg;
162/180  hé sb chuyén dbi tir gluccose ty do sang glucose lién két.
Ghi chii : tin hidu Abs mau so v6i diém chuan chénh 1éch trong khodng + 20%

2.4.2. Phirong phdp xir Iy s6 liéu
Xt 1y céc s6 liéu thdng ké bang phan mém Microsoft Excel 2020.

3. KET QUA VA BAN LUAN
3.1. Tham dinh phwong phap

Phuong phdp duoc thim dinh ddp tng yéu cau cia AOAC, Tién hanh phan tich cdc
mau CRM (MAu 1), mu tinh bot bén ham luong cao (Mau 2), mau tinh bot dau xanh c6 ham
lwong tinh bot bén trung binh (MAu 3) va mau tinh bot bén ¢6 ham luong thap (Mau 4).
3.1.1. Puong chudn

Tién hanh tao mau thudc thir v6i chuin duong Glucose, thuc hi¢n vaoi day n6ng d60,1;
0,2; 0,5; 1,0 mg/mL. Ghi lai Abs (Absorbance) tai budc séng 510 nm. Két qua 6 Bang 1 cho
thdy trong khoang ndng do khao sit (0,1 - 1,0 mg/mL) ¢4 sy twong quan tuyén tinh giira gid
tri Abs do dugc va ndng do, hé sé twong quang hoi quy R? = 0,9999; gid tri Bias < 15%.
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Bing 1. Puong chudn Glucose

C Ab C’ Bi Glucose
(mg/mL) s (mg/mL) s 12 s
1 y =1.0887x + 0.0123 e
0,100 0,123 0102 -164 08 R
0200 0231 0201 -042 7 =
0500 0552 049 086 Pty
1,000 1,103 1,002 -018 ¢
a 1,0887 0 0.2 0.4 0.6 0.8 1 1.2

b 0,0123

3.1.2. Bé lap lai - Pé tdi ldp
Tién hanh phan tich cdc madu CRM (Mau 1), mau tinh bt bén ham luong cao (Mau
2), mau tinh bot dau xanh ¢6 ham lugng tinh bot bén trung binh (Mau 3) va méu tinh bot bén
6 ham luong thap (Mau 4). Két qua thé hién & Bang 2.
Bdng 2. Do lap lai va do tdi lap cua phuwong phdp

Ham luwong Do lap lai (n =6) Do tdilgp (n=9)
Mau trung binh RSD % Yéu cdu RSD % Yéu cdu
g/100g
Mau 1 38,5 1,72 % < 1,90 % 1,59 % < 3,00%
Méu 2 41,7 1,71 % < 1,90 % 1,37 % <3,00 %
Mau 3 12,1 1,17 % < 1,90 % 1,15 % < 4,00 %
Miu 4 1,48 2,63 % <2,70 % 5,46 % < 6,00 %

Két qua thdm dinh cho thiy phuong phap c6 d6 1ap lai va do tdi 1ap c6 RSD dép tmg
yéu cau cia AOAC ¢ cdc khoang ham luong tir 1,48% - 41,7% trén cic mau thuc. Theo
huéng dan cia AOAC, phuong phdp dp dung dé xdc dinh ham lugng tinh bot bén trong
khoang 2 - 64%, s6 liéu thuc té & Bang 2 cho thiy tai mirc ham luong 1,48% (< 2%) phuong
phép van dép tng tét. Vi vy, phuong phdp c6 thé dp dung dé phan tich mau thuc té trén thi
truong hién nay & cdc mic ham lugng tinh bot bén khac nhau.

3.1.3. Do diing

Tién hanh phén tich miu CRM cua Megazyme c6 CoA QC = 39 + 2%, két qua phan
tich dugc thé hién ¢ Bang 5. Két qua tham dinh cho thdy phuong phdp c6 d6 thu héi tdt, dap
g yéu cau cua vt liéu chuan duoc chimg nhan boi Megazyme. So véi CoA cia midu CMR,
d6 1éch thuc té chi tir 0,1 - 0,8% (< 2%). Dé dat duoc do ding tdt, trong qu4 trinh xtr Iy mau,
qud trinh thuy phén ban dau 6ng ly tim duoc dit ndm ngang, dam bao su tiép xic bé mit
gitta enzyme va mau, tranh léng can, tuan thu vé diéu kién thoi gian va nhiét do. Qua trinh
ly tdm, thu cin can thyuc hién & nhiét do thép, déng thoi thuc hién nhe nhang qua trinh nhéc
mAu ra sau ly tim s& giam bat sai s do mat mau.
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Bing 3. D¢ thu héi ciia phirong phdp trén mau CRM

Ham lwong (g/100g) Dé léch % Yéu cau Két ludn
39,1 0,1
38,7 0,3
39,3 0,3
38.5 05 37-41% Dat
38,2 0,8
39,1 0,1

3.1.4. B¢ vitng

AOAC 996.11 (AACC 76-13.01) 1a mot phuong phép tiéu chuan dé xdc dinh ham
lugng tinh bot tong s6. Ham lugng tinh bot tdng sb theo phuwong phép xdc dinh tinh bot bén
(AOAC 2002.02) duoc xdc dinh 12 tong cta phan tinh bot tiéu héa va tinh bot bén. Do viing
ctia phuong phép dugc xdc dinh dya trén thong sé thu duoc thuc hién trén nén mau CRM
(mAu 1), tinh bt bén c6 ham lwong cao (mau 2) va tinh bot bén ¢6 ham luong thap (mau 4).
Két qua thu dugc duoc xdc dinh theo bang dudi ddy véi o 1a mirc ¥ nghia, 14y gid tri a = 0,05
(twong g vai do tin cay 95%).

Bdng 4. So sdnh hai phuwong sai

Maiu H¢ sé F thuc nghiém F tra bang
Mau 1 k1a:=8;0i?25;: q 2,11 3,44
Miuz 02‘301’(%5: S 286 5,05
Miud 02‘301’(%5: S 3,99 5,05

Bang 5. So sdnh hai gid tri trung binh

Do léch chuin

MAu Hé s0 chung Sc? T thye nghiém Ttra bang
Miu 1 ak==01,(6)5 0,367 0,039 2,12
Miu 2 akzzol,gs 2,12 0,337 2,228
Miu 4 akzzol,gs 4,17 2,05 2,228

Nhin xét: Két qua thuc nghiém trén 3 nén miu cho thay

- Gia tri phuong sai Finye nghiem < Fura bang, hai phuong sai ¢6 sy khéc biét khong c6 y
nghia thong ké

- So sanh hai gia tri trung binh cho thz?iy tihue nghiém < tra bang, SU Khac biét cua hai gid tri
trung binh khong ¢ ¥ nghia théng ké.

Tir s6 lidu so sanh phuong sai va gid tri trung binh cho thay su khéc biét khong c6
nghia thong ké ciia hai phuong phap AOAC 996.11 (AACC 76-13.01) va (AOAC 2002.02).
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3.2. Phan tich miu thyec té

Phuong phdp AOAC 2002.02 dd duoc dp dung dé phan tich trén cdc mau thuc. Céc
mau nghién ctru 12 30 mau do khdch hang giri ¢én Vién Kiém nghiém an toan vé sinh thyc
pham qudc gia, tén mau do khich hang cung cap duoc ma héa va phan thanh 5 nhém: thyuc
pham bd sung (BS), tinh bot bén tu nhién (TN), bot ddu den (DD), tinh bot bién tinh (BT),
bot dau xanh (PX) va 6 mau thuc phém chira tinh bdt bén mua trén thi truong duoc phan
thanh nhém thuc phém (TP).

Két qua phan tich ham lugng tinh bot bén duoc mé ta tai Hinh 1.

4
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2.26
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7.86
15.1
3.29
9.17
8.77
16
4.08
3.57

Hinh 1. Ham luong tinh bot bén trén 36 mau thuc

Két qua thyc nghiém trén 36 mau thuc cho théy ham lugng tinh bot bén c6 su dao
d6ng kha 16n tir 1- 42 %, diéu nay c6 thé 1y giai do cdc mau trén c6 ngudn goc, dic diém vé
céu triic cling nhu céc bién tinh tinh bot khic nhau. Phuong phép c6 do phii rong, ¢6 thé tmg
dung dé phan tich cidc mAu trén thi trudng hién nay.

4. KET LUAN

Tinh bot bén déng vai trd nhu mot prebiotic, dd va dang ngay cang dugc quan tim.
Phuong phédp dinh lugng ham lugng tinh bot bén theo AOAC 2002.02 dd dugc cong bd va
tién hanh rong rai voi nhimg wu diém cua né. Phuong phép da duoc thim dinh vé duong
chuan, d6 13p lai, d6 tdi 1ap, do ding, d6 viing dat yéu cau ctia AOAC trén nén mau CRM
va nén miu thuc. Phuong phdp di dugc tng dung dé phan tich 36 mau thuc té, két qua cho
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thiy ham luong tinh bot bén khéc nhau, dao dong trong khoang 1 - 42 % tiry theo ngudn goc,
ddc diém cdu tric va cdch bién tinh tinh bot. Két qua 1a dit liéu ban dau dé danh gid ham
luong tinh bot bén trong thuc phdm. Phuong phép phit hop dé tmg dung xéc dinh ham luong
tinh bdt bén trén thi truong.
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Determination of resistant starch content on food samples hy enzyme method
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Abstract

Resistant Starch is a type of fiber of increasing interest due to its beneficial effects on
human health. This study has validated the method of determining resistant starch content
according to AOAC 2002.02 method. The method has been validated with parameters of
calibration curve, repeatability, intermediate reproducibility, and accuracy as required by
AOAC. The robustness of the method was evaluated by comparing the content of total
resistant starch and digestible starch with the total starch content according to the AOAC
996.11 method. The method has been applied to analyze 36 real samples, the results show
that the content of resistant starch varies, ranging from 1 - 42 % depending on the origin,
structural characteristics and the way starch is modified.

Keywords: resistant starch, AOAC 2002.02, fiber
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