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Abstract

To conduct the validity of test results, various measures such as proficiency testing,
inter-laboratory comparisons, or the use of standard samples and quality control samples,
etc. may be chosen. Participation in proficiency testing or inter-laboratory comparisons is
sometimes not feasible for laboratories due to objective conditions such as funding sources,
lack of suppliers, or absence of a suitable program for the sample matrix and criteria needed.
Therefore, the use of standard samples or quality control samples is a good option. However,
most standard samples are not readily available in Vietham and often have to be imported,
which is costly, and many specific types of samples are not yet produced. In this study,
sweetener standards (aspartame, acesulfame potassium, sodium saccharin) in natural orange
juice and flavored orange juice were created to investigate the characteristics of these two
types of reference material. The samples achieved homogeneity and stability over 360 days
for natural orange juice and 530 days for flavored orange juice from the production date.
The certified values of aspartame, acesulfame potassium, sodium saccharin, and the
measurement uncertainty in natural orange juice were 430 £ 24.2 mg/L, 270 £ 12.0 mg/L,
258 + 16.2 mg/L, respectively, and in flavored orange juice were 588 + 28.4 mg/L, 711 +
31.2 mg/L, 355 + 20.8 mg/L, respectively, which are consistent with the concentrations of
sweeteners (aspartame, acesulfame potassium, sodium saccharin) in beverages according to
Circular No. 24/2019/TT-BYT of the Ministry of Health.
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Nghién ciiu cac dic tinh ciia mau chuin chat tao ngot
(aspartam, acesulfam Kali, natri saccharin) trong nudc cam

Bach Thiiy Anh, Dodn Vin Kién, Ping Hiru Cwong, Nguyén Thi Hing,
Tran Thanh Son, P§ Tt Thanh, P§ Tric Quynh, Lé Thi Phuwong Thio

Vién kiem nghiém an toan vé sinh thuc pham quoc gia, Ha Noi, Viét Nam

Tom tiit

Pé dam bao gia tri su dung cua Kkét qua thtr nghiém, phong thi nghiém cé thé lya chon
nhiéu bién phap nhu tham gia thir nghiém thanh thao, so sanh lién phong, st dung mau chuén
hodc mau kiém soat chat lwong... Viéc tham gia thir nghiém thanh thao hay so sanh lién
phong d6i khi khong kha thi véi cac phong thi nghiém do céc diéu kién khach quan nhu:
ngudn kinh phi tham gia, khong c6 nha cung cap hoic khong co chuong trinh phu hop véi
nén mAau va chi tiéu can tham gia. Vi vy, str dung mau chuin hodc mau kiém soat chét luong
la mét trong nhiing lya chon tdt cho céc phong thi nghiém. Tuy nhién, da s6 céc loai mau
chuén khong san ¢6 ¢ Viét Nam nén thuong phai nhap khéu, gia thanh cao va nhiéu loai mau
dic thu chua duogc san xuét. Trong nghién ctru nay, mau chuén chét tao ngot (aspartam,
acesulfam kali, natri saccharin) trong nudc cam ty nhién va nudc cam huong liéu da dugc
tao ra dé nghién ctru cac dic tinh ctia hai loai miu chuan nay. Cac mau da dat duoc d6 dong
nhat va d 6n dinh trong thoi gian 360 ngay d6i voi nudc cam tu nhién va 530 ngay dbi voi
nudc cam huong lidu ké tir ngdy san xuat. Cac gia tri chang nhan cua aspartam, acesulfam
kali, natri saccharin va do khong dam bao do trong nuéc cam tu nhién lan luot 12 430 + 24,2
mg/L, 270 £ 12,0mg/L, 258 + 16,2 mg/L, trong nudc cam huong liéu lan lugt 12 588 + 28,4
mg/L, 711 + 31,2 mg/L, 355 + 20,8 mg/L, phi hop voi ndng d6 cia cac chit tao ngot
(aspartam, acesulfam Kali, natri saccharin) trong @ udng theo Thong tu s6 24/2019/TT-BYT
cua Bo Y té.

Tir khéa: Mdu chudn, aspartam, acesulfam kali, natri saccharin, nuwéc cam

1. PAT VAN DPE

Viét Nam la quéc gia c6 khi hau nhiét déi gio mua nén san co cac loai trai cay, cling
nhu khi hau néng 4m 1am tang nhu cau sir dung céc loai d6 uéng voi muyc dich giai khat. Bén
canh d6, Viét Nam c¢6 dan sd tré, nhom do tudi 15-54 tudi chiém hon 62,2%, duoc danh gia
1a ¢6 nhu ciu cao nhat vé cac loai do uéng khong con. Do do, thi truong nudc giai khat ngay
cang phat trién va c6 san luong cao. Trong sb d6, nude cam 1a san pham duogc rat nhiéu
nguodi wa chudng va tiéu thu quanh nam. Cac nha cung cap da san xuét khoang 1,6 ty tin
nudc cam mdi nam [1]. Nudc cam ¢ chia rat nhidu chéat dinh dudng c6 1oi cho strc khoe
nhu vitamin C, vitamin E, vitamin A, chét chéng oxy hoa, chét xo, folat. ..

Dé phat trién va canh tranh trén thi truong d6 udng, cac nha san xuat mudn hudng t6i
d6 udng tét cho strc khoe, giam ham lugng duong ma van duy tri duge huong vi hai hoa cia
san phém nén cac chét tao ngot da duoc thay thé mot phén hodc toan bg trong san phém dd
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ubng khéng codn nodi chung va nude cam noi riéng. Acesulfam kali, aspartam, natri saccharin
1a cac chit tao ngot dugc st dung pho bién trong do uong Tuy nhién, viéc sir dung cac chit
tao ngot ndy & noéng do cao c6 thé gay anh huong dén sirc khoe ciia nguoi tiéu dung. Theo
quy dinh tai Thong tu s6 24/2019/TT-BYT cta BO Y té ngay 30/08/2019, gii han tdi da
ham luong aspartam trong d6 udng hwong liéu va nudce ép qua 1a 600 mg/kg; Acesulfam kali
1a 600 mg/kg trong d6 udng huwong lidu va 350 mg/kg trong nude ép qua; Saccharin 1a 300
mg/kg trong dd udng huong liéu va 80 mg/kg trong nude ép qua [2]. Ham lugng cac chat
tao ngot nay trong dd udng 1a mot trong nhirng yéu cau kiém soat chét lugng trong san xuét,
tiéu thu nham bao vé sirc khoe ngudi tiéu dung. Pé dam bao chat luong két qua kiém nghiém,
viéc st dung mau chuin 14 can thiét. Do d6, cac chét tao ngot (aspartam, acesulfam kali,
Natri saccharin) trén nén nudc cam duoc lya chon 1a ddi tuong nghién clru.

Trong nghién ctru nay, cac dic tinh cia mAu chudn cic chét tao ngot (aspartam,
acesulfam Kali, natri saccharin) trén nén nudc cam da dugc danh gia nham tng dung két qua
cho cac 16 san xuit mau chuin, phuc vu cho nhu cau kiém nghiém & trong va ngoai nudc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong/vat liéu nghién ciru

Pbi twong ctia nghién ctru 1a mau chuan chat tao ngot (aspartam, acesulfam kali, natri
saccharin) trong nudc cam ty nhién va nudc cam huong liu.
2.2. Héa chit, chit chuin

Chét chuan aspartam, natri saccharin dugc mua tir LGC, ¢ d¢ tinh khiét va do khong
dam bao do 1an luot 1a 91,27% + 1,1% (s6 16: G1390684) va 87,6% = 0,4% (s 16:
G1105539). Chéat chuan acesulfam kali dugc mua tir Supelco, ¢6 do tinh khiét va do khong
dam bao do 13 100% + 0,2% (s6 16: LRAC8043). Acetonitril, methanol (loai tinh khiét cho
sic ky 16ng) c6 ngudn gde tir Merck; Nudc tinh khiét duoc lay tir thiét bi Milli-Q Integral
3; Millipore, Billerica, MA. Ngoai ra, cac hoa chat thong thuong ctia phong thi nghiém dugc
mua tir cdc hing c6 uy tin va dat do tinh khiét can thiét cho nghién ctru.
2.3. Thiét bi

Céc thiét bi sir dung trong san xuat mau bao gom: Hé théng may khudy tron va dong
mau dang 1ong tu dong, May han nhiét va dong nip (LX 6000A), Noi hap tiét trung. Cac
thiét bi str dung trong qua trinh theo ddi d6 6n dinh: Tu vi khi hau (Memmert HPP260), Ta
lanh (Sharp hybird). Phan tich cac chit tao ngot (aspartam, acesulfam kali, natri saccharin)
duoc thuc hién bang thiét bi sic ky 16ng hiéu ning cao (HPLC Water), detector PAD buéc
song tir 190-800 nm.

2.4. Phwong phap nghién ctru
2.4.1. San xudt mau chudn

Qua tham khao tai liéu [3], [4] va cdn cu muc gidi han tbi da cho phép cua céac chét
tao ngot quy dinh tai Thong tu 24/2019/TT-BYT [2], mau chuén chit tao ngot (aspartam,
acesulfam kali, natri saccharin) trong nudc cam tu nhién va nudc cam huong liéu da dugc
san xuét v4i 10 mau gém: 112 chai x 50 mL/chai d6i véi mdi loai (Hinh 1)
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Hinh 1. Mau chudn nwdc cam tw nhién va nude cam hwong liéu

Acesulfam kali va Natri saccharin 1a hai chat bén dudi tac dung cua nhi¢t d¢ va moi
truong acid. Aspartam 14 chit kém bén hon acesulfam kali va natri saccharin, trong diéu kién
pH 4,3 va nhiét do thép, aspartam cho do on dinh mot cach hop 1y [5]. Do do, diéu kién tao
mau duoc lua chon 1a pH 4,0 — 4,5 va nhiét do bao quan mau la 5°C.

Qua4 trinh chuén bi nu6e cam huong lidu: Sau khi tham khao tai liéu [4] va cac thanh
phan nguyén liéu sir dung trong san phdm nudc cam trén thi trudng, Natri benzoat, Kali
sorbat dugc Iyra chon 14 chat bao quan, sunset yellow 1a pham mau tao nén mau sic giéng
nude cam va huong liéu nudc cam.

Puong kinh tring (ndng d6 10% trong san phdm) va nudc (ti 1& 1:1 W/V) duoc gia
nhiét & nhiét 4 80-90°C dé dam bao duong tan nhanh tan va hoan toan, khqu déu khoang
20 — 30 phat dén khi thu duoc dung dich duong sanh dang siro, dé ngudi dén nhiét d6 phong,
thém nudc trong thung khudy. Sau d6, thém huong cam (ndng do 0,15% theo huéng dan su
dung cta nha san xuat huong liéu) va nude dinh mutc dén luong thé tich pha can san xuét.
Thém pham mau sunset yellow dé tao mau giéng nudc cam, khudy déu dén khi dat dugc
mau sic mong mudn.

Qué trinh chuén bi nuéc cam hwong lidu véi thé tich can pha 112 chai x 50 mL/chai
(5,6 L) dugc trinh bay trong Hinh 2.

‘ Puwong kinh trang: 560 g ’ — Nuwée: S60mL ’
‘ Niu siro: Gia nhiét
80-90°C
i - : . | Nuwaoc vira du “
Dung dich dwon, h - a—
RSt u g Hwong cam: 8,4 mL
dang siro Sunset yellow: 10 mg
‘ Nuwde cam hwong liéu ‘

Hinh 2. So' dé chudn bi nwde cam hwong liéu
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Trén co s& ngudng gidi han tdi da cho phép theo Thong tu 24/2019/TT-BYT [2] dbi
v6i 2 nén mau, mirc ham luong du kién cta cac chét bd sung vao mau chuin duoc thé hién
trong Bang 1 va so dd san xuit mau chuin nudc cam ty nhién va huong liéu dugc trinh bay
trong Hinh 3.

Bdng 1. Cong thirc tao mau chudn

Thé tich Nuwéc cam tw nhién Nuéc cam hwong li¢u
Tén chuén b pha(112) Néngdé  Lwong Nong dd Lwong
sung chai x dekién chuianbd  dwkién  chuin bé
50mL/chai) (mg/L) sung (mg/L) sung
Aspartam 56 L 600 40049 600 4,009
Acesulfam kali 200 1,35¢ 600 4,009
Natri Saccharin 200 1,35¢ 300 2,009
Natri benzoat 1000 6,72 g 250 1,68 ¢
Kali sorbat 1000 6,72 g 500 3,369
Nudc cam ty nhién cb dic hodc ih“ﬁr‘:‘
Nuéc cam hwong lidu da pha rsatiney
kali, Natri
v saccharin
Bt'.isung chuén: Aspartame,
Acesulfam kali, Natri saccharin
“hng dich :
<l BG sung chitbio quin -
o Diéu chinh pH: 4,0-4,5 qc::; :";gm
benzoat,
v Kali sorbat
Dt;ing nhit miu
.
Chiét sang chai nhwa HDPE
50 mL
Skdyngnméi | Tiét tring
hap tiét tring (115°C trong 30 phiit)

I

Han seal, dong nip, dan nhin

v

Bao quan
Hinh 3. So d@6 sdn xudt mdu chudn nwéc cam tu nhién va hwong lidu
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2.4.2. Phuong phap phan tich

Aspartam, acesulfam kali, natri saccharin duoc phan tich bang phuong phéap nodi bo cua
Vién Kiém nghiém an toan v¢ sinh thuc phém Quéc gia (NIFC, Vi¢t Nam) véi ma sO
NIFC.02.M.25, da dugc cong nhan phu hop theo ISO/IEC 17025:2017. Phuong phéap phan
tich nay dugc tham khéo theo TCVN 8471:2010 [6], sir dung thiét b sdc ky 1ong hiéu ning
cao (HPLC) véi cac diéu kién phan tich gdm cot anion (4,6mmx150mm, 10 um); pha dong:
dém NaH2PO4 5mM: acetonitril = 80:20; Detector PDA tai budc song phat hi¢n 215 nm ddi
v6i aspartam va 223 nm ddi voi acesulfam kali va natri saccharin; Téc d6 dong: 1,2 mL/phit.
2.4.3. Panh gid d¢ dong nhat

D6 ddng nhat ting dic tinh cia mau chuin dugc danh gia dya trén két qua phan tich
1ap lai va theo cac ti€u chuin tuong ung. Pé thuc hién, 10 mau chuin sau khi san xuét dugc
lwa chon ngau nhién va phan tich ham luong cac chat tao ngot, lap lai 2 1an. Két qua phan
tich ham luong céc chét tao ngot trong mau chuan duoc danh gia theo 1SO 13528:2022 [7]
va ISO Guide 35:2017 [8] dé xac dinh d6 dong nhat cua 16 mau san xuat. Két qua duogc xir
Iy théng ké bang ANOVA mét yéu t6, néu gia tri P-value > 0,05 thi két luan sy khac biét
giita cac mau khong c¢6 ¥ nghia thong ké.

2.4.4. Banh gia do on dinh va han sir dung cua mau chuan

Do 6n dinh dugc danh gia dua trén két qua phan tich ba chét tao ngot trong mau theo
thoi gian, dong thoi danh gia & diéu kién 140 hoa cap téc va udc tinh thoi han st dung cua
mau chuén. Cu thé nhu sau:

Panh gia d6 6n dinh dic tinh ciia mau chudn theo thoi gian: Aspartam khong bén &
nhiét do cao hodc pH thap, dan dan bi thuy phan, hinh thanh aspartylphenylalanine va
methanol. Tai pH 4,3 va nhiét do thép, aspartam on dinh mot cach hop 1y [5], do d6 nhiét do
5°C #+ 2°C duoc lira chon dé bao quan mau. Trong thoi gian tir ngay san xuat dén 4 thang,
mdi thang iy ra 3 mau ngau nhién, kiém nghiém ham lugng ba chit tao ngot va danh gia
két qua do 6n dinh ctiia mau.

Panh gia 6 6n dinh & diéu kién 130 hoa cip toc va ude tinh thoi han sir dung ctia miu
chuan: Mau chuan dugc thir nghiém voi diéu kién 130 hoa cap tée & 25°C, 45°C, dinh ki mdi
thang lay ngau nhién 3 mau/diéu kién nhiét do dé kiém nghiém ham luong ba chit tao ngot
va danh gia d6 on dinh. Han str dung cia mau chuan dugc ude tinh 13 thoi gian ngan nhét
duogc ngoai suy tir két qua danh gia han st dung theo thoi gian thuc va 1do héa cép toc.
2.4.5. Pdnh gid ddc tinh cia mau chudn nghién ciru

Ngoai do déng nhat va d6 6n dinh cua tung dac tinh mau chuén thi gia tri ching nhan
cho tirng dic tinh cua mau chuén dugc xac dinh tr cac phong thi nghi¢m dugc lya chon dya
trén két qua tham gia thir nghiém thanh thao, cu thé nhu sau:

- Gia tri 4n dinh ctia muyc thir nghiém thanh thao duoc tinh theo gia trj ddng thuan cua
cac phong thi nghiém tham gia chuong trinh thir nghiém thanh thao.

Tir cac két qua thir nghiém thu duogc cua cac phong thi nghiém c6 nang luc tham gia
thr nghiém thanh thao phan tich ba chét tao ngot, s6 liéu sau khi loai s6 chéch theo ISO
5725-2:2019 [9] duogc xtr Iy thdng ké theo Thuét toan A trong ISO 13528:2022 [7]. Tir do,
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cac phong thi nghiém c6 gia tri ( | z | hoic | z’ | ) < 1,0 duoc lya chon dé thuc hién 4n dinh
gi4 tri ching nhan cho timg dic tinh cia mau chuan chimg nhén.

- Tur dit liéu d6 dong nhat, 6 6n dinh va két qua cua cac phong thir nghiém tham gia
4n dinh dic tinh mau chuin, d6 khong dam bao do chirng nhan tirng ddc tinh cta mau chuin
chirng nhéan dugc tinh theo ISO Guide 35:2017.

2.4.6. Xur Iy 56 liéu

Trong nghién ctru ndy, cac s6 lidu duoc xur 1y st dung cac phan mém sau:

- Phan mém R phan tich phuong sai mot yéu td (one-way analysis of variance -
ANOVA) dé danh gia do dong nhat.

- Strdung phﬁn mém “Microsofl Excel“ dé danh gia do on dinh dai han bao gém han
sir dung clia mau va d6 khong dam bao do dai han cia timg chat tao ngot twong Gng (uis).

An dinh gia tri chimg nhén ting dic tinh ciia mau chuan:

Sau khi lya chon cac phong thi nghiém 4n dinh gié tri chimg nhan cta timg dic tinh
tuong ng mau chuan duoc tinh theo cong thirc:

2 X
XCRM p (1)

Trong dé: xcrm: Gi tri chitng nhdn cia dac tinh mdu chudn (CRM); xi: Gia trj cua
phong thi nghiém the i phan tich dac tinh mdu chudn; p: sé lieong phong thi nghiém duoc
lwva chon dn dinh gid tri dac tinh ciia mau chudn

Do khong dam bao do mé rong cua gia tri chitng nhan cho dac tinh mau chuan duoc
tinh theo cong thuc:

U CRM — k *Ucrm 2
V6i hé s6 phi k =2 vé6i do tin cay 95%
. \/ 2 2 2
Ucru = VUchar T Uom * Ulis (3)

Trong d6: uCRM: d¢ khéng dam bao do cua gid tri ching nhdn cho ddc tinh mau
chudn; uchar: B khéng dam bao do tir dn dinh gid tri chiing nhdn ddac tinh cia mdu chudn
thu dwoc tir két qua cac phong thi nghiém tham gia dn dinh gia tri chitng nhdn ddac tinh cud
mau chudn; uhom: PG khéng dam bdao do lién quan dén do dong nhdt ddc tinh cia madu
chudn, ults: Bé khéng dam bao do ciia @6 én dinh dai han dac tinh ciia mau chudn

Do khong dam bao do tir 4n dinh gia tri chiing nhan dic tinh caa mau chuan tir céc
phong thi nghiém tham gia 4n dinh gia tri chizng nhan dac tinh cuia miu chuan duoc tinh theo

cbng thuc:
uchar u ref + ulab u ref +
VP (4

Trong dé: s(y): dé léch chudn cua cac phong thi nghiém diwoc lira chon tham gia dn
dinh gia tri chitng nhdn ddc tinh ciia mau chudn; Uian: dé khéng dam bao do thu dioc tir Cac
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phong thi nghiém duwoc lya chon tham gia dn dinh gia tri chitng nhdn ddac tinh cia mdu
chudn; uret: P khong dam bao do cia lién két chuan so sanh
Do khong dam do lién quan dén do dong nhét dic tinh ciia mau chuan:

’ 2 2
Uhom = ur +ubb (5)
Do khong dam bao do lap lai trong mau cia dic tinh mau chuén theo cong thuec:
S

Ur:
‘/ﬁ"(ﬁ)

Trong do: ur: do khong dam bdo do lap lai; sy do léch chuan lap lai; uwn: do khong

dam bao do giita cac mau trong nghién ciru do dong nhat cua mau, sown: do léch chuan gitta
cdc mau trong nghién cuu do dong nhat cua mau.
Do khong dam bao do cho su 6n dinh dai han (uis) duge thé hién boi cong thirc:

U= Sy %ty + e o

Trong do: Sy - la do léch chudn ciia hé s6 do doc br,; tin, - la khoang thoi gian gitta
thoi diém san xudt mau chudn dén thoi diém an dinh gia tri chirng nhdn; t,eyre: ld khodng
thoi gian giika thoi diém dn dinh gid tri chimg nhdn dén thoi diém wéc lwong mau chudn con
duwoc chirng nhan (han su dung duw kién).

Str dung chuan Student dé kiém tra md hinh c6 y nghia thong ké hay khong thong qua
danh gia su khac nhau thong ké giita d6 dbc véi gia tri 0, stir dung cong thirc:

tb1 - ‘Sb_l‘
e bl e (8) e e e

Trong do: bo: hé so chan cua dwong tuyén tinh; bi: hé so do doc cua dwong tuyén
tinh; tos > tsn2 = 0,064, hé s6 do doc khdc 0 c¢é y nghia thong ké

- Xay dyng duong gi6i han trong do thi nghién ciru han str dung (Lup V& Liow)

- Tu két qua cac do khong dam bao do di biét (P khong dam bao do tir 46 dong
nhat - Unom, d6 khong dam bao do tir 4n dinh gia tri ching nhan dic tinh cia miu chuan -
Uchar), ¢6 thé tinh duoc do khong dam bao do gidi han dic tinh cia mau chuan nghién ctu

(Unc):
u NC = V uiom + uihar (9)

- Vé6ihésdphuk=2, U e =2%Unc thi duong gidi han dugce xac dinh nhu sau,

Lgh = XCRM +U NC T XCRM £2XUpe
Lip= Xeem *U rc
Liow = Xean ~U e (20)
Nghién ciru 140 hoa cap toc
Mau chuin dugc theo ddi do 6n dinh ¢ hai diéu kién 130 hoa cap tdc 25°C va 45°C.
D061 voi tirng chat phan tich cling nhu tirng nén mau thi ham lugng chat phan tich trong mau
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suy thoai theo mot hing s Qn, v6i budc thay ddi nhiét do 1a 10°C thi chat phén tich suy
giam theo hé s6 Q1o, va sy suy giam dugc tinh theo cong thirc:
(4745)
Fi=F>Q,™ (17
Trong do: F1, Fa: Lan luot I han sir dung du kién & diéu kién nhiét do ldo héa t1 va

t2; Quo: Hé s6 suy gidm ciia chat nghién ciru; AT: Khodng chénh léch giita nhiét ¢ ldo héa
tivaty (AT = f1 - t).

3. KET QUA VA BAN LUAN
3.1. Két qua phan tich d6 dong nhat
3.1.1. Panh gid do dong nhdt mau nuée cam ti nhién

Sau khi tao duoc 16 mau chuan, 10 miu duoc Iya chon ngdu nhién dé phan tich va
danh gia d6 dong nhat. Két qua kiém nghiém céc chi tiéu aspartam, acesulfam kali, natri
saccharin dugc trinh bay trong Bang 2.

Bdng 2. Két qua danh gid dg dong nhdt vé ham heong aspartam, acesulfam kali, natri
saccharin trong mdu nuwéc cam tu nhién

Két qua (mg/L)
TT Aspartam Acesulfam kali Natri saccharin
Lan 1 Lan 2 Lan 1 Lan 2 Lan 1 Lén 2
1 435 452 270 279 265 265
2 452 433 282 273 269 270
3 437 457 276 280 271 273
4 452 450 282 274 267 268
5 444 452 276 281 267 273
6 454 447 284 278 265 270
7 439 457 284 278 266 272
8 433 447 278 282 270 275
9 439 454 277 270 268 272
10 443 462 283 276 265 269

Cac két qua 6 Bang 1 duoc phan tich ANOVA mét yéu té bang phan mém R thu duogc
cac gia tri p-value déu 16n hon 0,05. Do d6, sy khac biét giita cac mau khong c6 y nghia
thdng ké. Nhu vdy, mau nudc cam tu nhién dat d6 dong nhat vé ham lugng aspartam,
acesulfam kali, natri saccharin.

3.1.2. Panh gid dj dong nhdt mau nwée cam hwong liéu

Tuong tw mau nudc cam tu nhién, 10 mau nudc cam huong liéu sau khi san xuét duge
lwa chon ngau nhién dé phén tich va danh gia do dong nhat. Két qua kiém nghiém cac chi
tidu aspartam, acesulfam Kkali, natri saccharin dugc thé hién trong Bang 3.
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Bdang 3. Két qud danh gid dg dong nhdt vé ham heong aspartam, acesulfam kali, natri
saccharin trong mdu niweée cam hwong lidu

Két qua (mg/L)
TT Aspartam Acesulfam kali Natri saccharin
Lan 1 Lan 2 Lan 1 Lén 2 Lan 1 Lan 2
1 594 588 714 695 363 351
2 606 593 728 704 359 357
3 602 584 729 711 360 365
4 598 585 728 708 360 355
5 602 590 730 704 360 354
6 586 573 715 705 351 353
7 605 586 734 714 359 356
8 601 593 736 705 360 355
9 600 593 734 710 365 357
10 599 587 741 711 362 356

Tir cac két qua trong Bang 3, phan mém R duoc st dung dé phan tich ANOVA mot
yéu t6 thu duoc cac gia tri p-value déu 16n hon 0,05. Do d6, miu chuan nudc cam huong
liéu dat do ddng nhat vé ham lugng aspartam, acesulfam Kali, natri saccharin vi sy khéc biét
giita cac mau khong co y nghia théng ké.

3.2. Panh gia két qua thir nghi¢m thanh thao va 4n dinh gia tri chirng nhin

Sau khi xem xét nang lyc kiém nghiém cia cac phong thi nghiém, 18 phong thir
nghiém (Ha N6i, Thanh phd HO Chi Minh, Can Tho), d3 duoc cong nhan phi hop theo yéu
cau cua ISO/IEC 17025, duoc lua chon dé thuc hién phan tich mau chuén. Két qua thu dugc
trinh bay trong Bang 4 va 5.

Bdng 4. Ham lwong aspartam, acesulfam kali, natri saccharin trong mau

nuoc cam tu nhién cua cac phong thi nghiém

Aspartam Acesulfam kali Natri saccharin
STT MaPTN Kétqua Kétqua Két qua
(mg/L) Z-score (mg/L) Z’-score (mg/L) Z-score

1 02 441 0,38 258 -0,30 237 -0,32
2 05 402 -0,85 297 1,02 200 -1,22
3 09 448 0,61 266 -0,01 243 -0,16
4 10 400 -0,91 235 -1,05 236 -0,34
5 14 410 -0,59 290 0,80 - -
6 15 550 3,88 293 0,90 131 -2,89
7 20 441 0,41 265 -0,03 280 0,72
8 31 304 -3,98 641 12,59 280 0,72
9 32 450 0,70 257 -0,31 255 0,12
10 33 435 0,21 252 -0,48 240 -0,24
11 36 388 -1,31 260 -0,21 281 0,75
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Aspartam Acesulfam kali Natri saccharin
STT MaPTN Kétqua Két qua , Két qua
(mg/L) Z-score (mg/L) Z’-score (mg/L) Z-score

12 37 430 0,06 286 0,64 264 0,35
13 38 436 0,25 194 -2,43 105 -3,51
14 39 405 -0,75 291 0,83 287 0,90
15 40 344 -2,69 219 -1,58 227 -0,56
16 41 - - - - 280 0,72
17 42 442 0,44 264 -0,07 285 0,85
18 43 518 2,86 319 1,78 444 4,70
19 45 449 0,65 258 -0,28 218 -0,77

Bdng 5. Ham lwong aspartam, acesulfam kali, natri saccharin trong mau

nuoc cam huwong liéu cua cdc phong thi nghiém

x Aspartam Acesulfam kali Natri saccharin
STT Ma Két qua Két qua Két qua
PTN (mg/L) Z-score (mg/L) Z-score (mg/L) Z-score

1 02 578 -0,06 694 -0,48 350 -0,12
2 05 557 -0,57 803 2,31 309 -1,16
3 09 597 0,40 715 0,06 346 -0,21
4 10 530 -1,24 663 -1,26 360 0,14
5 14 590 0,24 700 -0,32 - -

6 15 620 0,97 724 0,30 267 -2,24
7 20 600 0,48 721 0,23 378 0,59
8 31 402 -4,38 676 -0,93 318 -0,93
9 32 638 1,41 702 -0,27 339 -0,39
10 33 560 -0,50 663 -1,26 337 -0,45
11 36 576 -0,11 683 -0,75 390 0,90
12 37 587 0,17 779 1,69 393 0,98
13 38 579 -0,03 730 0,44 373 0,47
14 39 507 -1,80 661 -1,31 333 -0,55
15 40 432 -3,64 740 0,70 401 1,18
16 41 - - - - 382 0,69
17 42 598 0,44 725 0,33 400 1,18
18 43 689 2,65 804 2,32 617 6,71
19 45 612 0,78 717 0,12 319 -0,90

Tir cac két qua & Bang 3 va 4, chudn thong ké “Grubb’s test” theo ISO 5725:2019 dugc
su dung dé 1oai bo sb chéch. Cac sd lidu d3 bi loai bo s& khong dugc dua vao cac bude danh
gia sau do.

Lya chon cac phong thi nghi€m c6 |z-score| hodc |z’-score| < 1, tir d6 tinh dugc gia tri
chimg nhén ciia aspartam, acesulfam Kkali, natri saccharin trong mau chuan nudc cam tur
nhién 1an luot 14 430 mg/L, 270 mg/L, 258 mg/L. Pdi véi miu chuan nude cam huong li¢u,
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gia tri ching nhan cua aspartam, acesulfam Kali, natri saccharin lan luot 13 588 mg/L, 711
mg/L, 355 mg/L.
3.3. Két qua nghién ciru va danh gia d§ on dinh

Mau chudn duoc danh gia do 6n dinh ¢ ba diéu kién: & nhiét d6 trong tii lanh (5 + 2°C),
nhiét 6 phong (25 + 2°C) va ldo hoa cap tdc trong ta vi khi hau (45 + 2°C).
3.3.1. Theo doi o nhiét do trong tu lanh (5 + 2°C)

Céac mau nudc cam ty nhién va huong li¢u dugc lua chon ngﬁu nhién dé theo doi do
6n dinh trong trong ti lanh, véi ché do cai dat 5°C. Két qua phén tich theo ddi d6 6n dinh
dbi voi nude cam tu nhién va nudc cam huong liéu dugce trinh bay trong Bang 6.

Bdng 6. Két qud phdn tich theo déi dé én dinh ciia mau chudn nwréc cam tue nhién va

hwong liéu
Théi Két qua trung binh (mg/L)
. Nuwée cam ty nhién Nuwée cam hwong liéu
TT gian - -
(ngdy) Aspartam Acesulfam Natri _ Aspartam Acesulfam Natri .
kali saccharin kali saccharin
1 37 439 271 261 586 709 361
441 271 261 592 708 363
441 271 260 591 710 359
2 69 437 270 259 590 704 361
437 270 258 585 704 362
439 271 259 588 707 361
3 99 437 270 259 587 703 361
436 270 258 586 705 358
435 270 259 586 708 360
4 128 430 267 254 584 705 358
434 269 258 584 703 358
429 267 257 589 706 357

Trén co s& két qué nghién ctu do 6n dinh tai nhiét d6 bao quan 5°C va gia tri chung
nhan, do thi biéu dién han st dung cia mau nude cam ty nhién dugc thé hién ¢ cac Hinh 4 -
6 vo1 cac duong gidi han trén va dudi dugc tinh theo cong thuc (10):

Hiam lugng
4620 (mg/L)

4513

4406
_ y =-0.098x + 444.12
.

430.0 v

4193

408.6

979

— L XCHME - UNC ceeenss Lups $8 ceenes Liows 950
— Limenr (Gih tr] quis 180)

Hinh 4. D6 thi biéu thi han sir dung ciia aspartam trong mau nudc cam tu nhién
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Ham lugng
2869  (mg/L)

quan i)

Hinh 5. D6 thi biéu thi han sir dung cua acesulfam kali trong mau nuwde cam tu nhién

Ham lugng
2  (mg/L)

Hinh 6. Do thi biéu thi han sir dung cua Natri saccharin trong mau nude cam tu nhién

Tir cac két qua thu dugc trong Hinh 4-6 cho thay, han sir dung uéc tinh cta aspartam,
acesulfam Kali, natri saccharin trong mau nuéc cam tu nhién 1an luot 1a 360 ngay, 389 ngay
va 418 ngay. Do d6, han str dung udc lugng clia mau chuan nudc cam tu nhién 14 360 ngay.

Tuong tu dbi v6i mau nude cam huong liéu, han sur dung cua aspartam, acesulfam
kali, natri saccharin thu dugc 1an luot 1a 530 ngay, 561 ngay va 604 ngay. Do d6, han sir
dung udc luong ctia mau chuan nudc cam huong lidu 1a 530 ngay.

Cac gia tri thanh phan do khong dam bao do cua aspartam, acesulfam kali, natri
saccharin dugc tinh dya vao cong thire (2) - (7) trong hai loai miu chuan duoc trinh bay
trong Bang 7.

Bdng 7. Do khong dam bao do cua aspartam, acesulfam kali, natri saccharin trong hai
logi mdu chudn

D6 khong dam Nuwéc cam ty nhién Nuwéc cam hwong li¢u
bao do (mg/L) Aspartam Acesulfam Natri  Aspartam Acesulfam  Natri
kali saccharin kali saccharin

Uhom 7,5 3,4 2,0 6,4 11,5 3,1

Uchar 7,6 4,5 6,8 7,8 5,8 7.4

Ulst 5,6 1,9 3,9 9,9 8,8 6,5

UCRM 12,1 6,0 8,1 14,2 15,6 10,4
Ucrm (k=2) 24,2 12,0 16,2 28,4 31,2 20,8

Tir cac két qua thu duoc cho thay, gia tri chimg nhan cua aspartam, acesulfam Kali,
natri saccharin va do khong dam bao do trong mau chuan nudc cam tu nhién 1an luot 1a 430
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+24,2 mg/L, 270 + 12,0 mg/L, 258 £ 16,2 mg/L, trong mau chuan nudc cam huong li¢u lan
luot 1a 588 +28,4 mg/L, 711 + 31,2 mg/L, 355 + 20,8 mg/L.
3.3.2. Theo dbi ¢ diéu kién thuwong va lido héa cdp toc déi véi mdu nude cam tw nhién va
huong liéu
Két qua theo ddi d6 6n dinh & diéu kién thudng va ldo hoa cép tde (25°C va 45°C) dbi

v6i mau chuin nude cam ti nhién va nuéc cam huong lidu duoc trinh bay trong Bang 8.

Bdng 8. Két qua theo doi do 6n dinh ciia mau chudn nuwéc cam ty nhién va hwong liéu
Két qua trung binh (mg/L)

Thoi

gian Nhiét Nuwéc cam ty nhién Nuwée cam hwong liéu

. 0 Acesulfam  Natri Acesulfam  Natri
(ngay) Aspartam kali saccharin Aspartam kali saccharin

37 25°C 433 274 253 583 711 362

437 267 255 579 705 360

429 272 254 582 710 364

45°C 417 262 248 571 697 347

415 262 249 568 696 349

418 262 247 570 697 349

69 25°C 427 264 249 576 703 356

422 266 251 577 701 356

423 263 249 576 707 353

45°C 386 251 236 568 683 341

389 253 236 563 678 341

385 251 238 569 678 342

99 25°C 416 263 247 575 696 353

415 265 250 575 702 356

419 264 249 576 697 352

45°C 356 241 220 549 652 322

359 244 219 547 654 326

355 241 219 548 651 325

Trén co s& cac két qué thu dugc ¢ Bang 8§, dd thi biéu thi han su dung udc luong cla
mau chuin nude cam tu nhién dugc thé hién trong cac Hinh 7-9.

Ham luon
s620 (mg/L)

4513

4406
.
4300 p——-F

4193
8-

&

4086

979

872 g
Rl 2

3658
3881 B

M4 T Negdy
M 40 <0 o0 0 50 o0 100 110 120

Lup_352 95% Liow 385 950 > Lup_4ta wave D> Liow 452 950
Quan 1 38 o€ —XCRM — L = NCRM + NG —_—

®  Quan i s oc Linenr (Liow_452 98%) seees e Limenr (Quan s 24 oC) . Linenr (Quas wbt 45 o)
Linens (Quin st 48 oC)

Hinh 7. D6 thi biéu thi han sir dung cua aspartam trong mau chuan nuée cam tu
nhién & diéu kién 25°C va 45°C
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Ham lugng

mg/1
2869 (mg/L)

2813

, Dang Huu Cuong, ... Le Thi Phuong Thao
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270.0
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2644
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Hinh 8. D6 thi biéu thi han sir dung cua acesulfam kali trong mau chudn nuée cam tu
nhién & diéu kién 25°C va 45°C

Ham lugng
279.2 | (mg/L)

2721

2651

2580

2510

2439

2369
2298
2228
2187
208.6

2016
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Hinh 9. PG thi biéu thi han sir dung cua Natri saccharin trong mau chudn nuéc cam ty
nhién & diéu kién 25°C va 45°C

Tir cac két qua & @6 thi Hinh 7-9 va cdng thirc (21), c4c gié tri hé s6 Q1o ctia cac chat
da duoc tinh va trinh bay trong Bang 9 cling véi cac thong s6 dic tinh khac cia hai loai mau

chuan.

Bdang 9. Cac théng sé ddc tinh ciia mdu chudn

Nwdéc cam tw nhién

Nuwée cam hwong liéu

s ) . Ué6clwong .. _ « Uécluong
Thong so Uéclwong HEso . Ué6clwgng Héso N
. HSD noi . HSD noi
HSD thucte  Quo . HSDthucte Qo A
suy tir Q1o suy tir Q1o
Aspartam 360 1,58 357 530 1,69 528
Acesulfam kali 389 1,61 390 561 1,66 561
Natri saccharin 418 1,62 421 604 1,64 603

Hé s6 Quo cia mdi chit trén cac nén mau khac nhau Ia khéac nhau va hé s nay cang
I6n thi han sir dung cang dai hon. Két qua nay ciing phtt hop véi véi 6 liéu thyc té thu duoc
trén co so theo ddi d6 6n dinh thyc té. Tir cac gid tri han s dung nodi suy tir hé sb Qo, han
st dung noi suy va han sir dung theo ddi thuc té ciing twong dong nhau.

Vietnam Journal of Food Control - vol. 7, no. 3, 2024



Study on the characteristics of sweetener reference material ...

Dua trén két qua theo ddi d6 on dinh & 5°C, 25°C va 45°C trong céac thang, phuong
trinh tuyén tinh da bién cua cac chat tao ngot (aspartam, acesulfam kali, natri saccharin) thu
duoc tir phan tich hdi quy tuyén tinh da bién thé hién trong Bang 10.

Bdng 10. Phuwong trinh tuyén tinh da bién cua céc chat tao ngot (aspartam, acesulfam kali,
natri saccharin) trong hai logi mau chudn
Phuong trinh tuyén tinh da bién

Nén mau chuén Chat tao ngot _ .
(t1: nhiét do, t2: thai gian)
Nudac cam tu nhién Aspartam y=478,07-1,29t. - 0,44 t,
Acesulfam kali y=28452-0461t-0,15t
Natri saccharin y=276,58-0,6211-0,19t2
Nudc cam huong Aspartam y =603,38-0,66t1—0,17t,
liéu Acesulfam kali y=73571-0,76t1-0,31 1t
Natri saccharin y =378,06-0,57t.-0,18 >

V6i cac phuong trinh tuyén tinh da bién thu duoc ciia cac chat tao ngot trong Bang 10
cho thay duoc ham lugng chat phan tich suy giam ti I& nghich véi ca hai yéu t nhiét do va
thoi gian bao quan, mat Khac tir cac hé s tuyén tinh bai ting yéu td ¢ thé thay rang nhiét
d6 bao quan mau anh huéng 16n hon so véi yéu td thoi gian bao quan miu ti chat phan tich,
diéu nay rat hiru ich cho viéc thiét ké nghién ctru ddi vai cac nghién ctu tuong tu trong
tuong lai.

4. KET LUAN

Nghién ciru da duoc thyc hién nham danh gia dac tinh caa mau chuan chat tao ngot
aspartam, acesulfam kali, natri saccharin trong nuwéc cam ty nhién va huong liéu. Két qua
theo ddi do 6n dinh dat dugc cua hai loai mau chuan nudc cam ty nhién va huwong liéu lan
luot 1a 360 ngay va 530 ngay. Gié tri chitng nhan cua aspartam, acesulfam kali, natri
saccharin va d¢ khong dam bao do trong nudc cam ty nhién lan luot 12 430 + 24,2 mgl/L,
270 + 12,0 mg/L, 258 + 16,2 mg/L, trong nudc cam hwong liéu lan luot 1a 588 + 28,4 mg/L,
711 + 31,2 mg/L, 355 + 20,8 mg/L. Mau chuin nuéc cam huong lidu co do on dinh dai hon
S0 V&i nude cam ty nhién. Do d6 mau chuan nudc cam huong liéu 14 lya chon t6i wu hon so
véi viéc tao mau chuan nudc cam ty nhién. Cac két qua dic tinh ctia miu chuén (gia tri
chuing nhan, do khong dam bao do, han sir dung) thu dugc s€ giap rut ng’fm thot gian nghién
ctru cho cac 16 mu san xuat twong ty sau nay. Pong thoi, két qua nay sé tao tién dé cho viée
nghién ctru cic mau chuan véi cac nén miu va chi tiéu khac nhau, gép phan dam bao chat
luong két qua kiém nghiém.

LOI CAM ON

Nghién ctru nay duoc tai trg boi Vién Kiém nghiém an toan v¢ sinh thuc phém quéc
gia trong dé tai ma s6 NIFC.DTCS.22.02.
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