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Linh vue ki thuat dwoc dé cap

Séang ché dé cap dén vién nang gel mém dang lidu don vi thue pham bd sung hodc
dwoc pham, cht yéu chira cac vitamin trong d6 axit ascorbic d duoc thay thé bang mudi
ascorbat, t6t hon 13 bang canxi ascorbat, va tliy y cac hop chat khoang va chat mang
thich hop cho thuc phém hodc dugc phém nhu axit Docosahexaoenoic omega 3 (DHA)

va/hodc axit Ficosapentaenoic omega 3 (EPA).
Tinh trang k§ thuit ciia sang ché

Viéc sir dung vién nang gel mém dang gia tang trén nhiéu ung dung bao gém

thubc ké don, sirc khoe ngudi tidu ding, vitamin, va thuc phdm bd sung khoang chét.

~ Phuwong phap san xuét san phim gel mém dién ra trong nim giai doan: san xuét
khéi vo, san xuét vat lidu nap, quy trinh bao nang, l1am khd, va hoan thién (xem, vi du,
Hutchison KG, Ferdinando J. “Soft capsules”. In: Aulton ME, Taylor KMG. Aulton’s
pharmaceutics: the design and manufacture of medicine. Elsevier Health Sciences 2013,

pp 597-610).

Theo truyén thdng, vo ngoai (“vo”) duoc tao ra tir gelatin, (cac) chit déo hoa va
nude. Céc vat lidu tiy v c6 thé duoc chira trong cong thirc vo nhu chat can quang, chit
mau, huong ligu, chét 1am ngot, va chét bao quan. Vat liéu nay dugc tao hinh thanh voé
ma tao ra I¢p ngoai cung cua vién nang va gilt vat 1iéu nap bén trong, vat liéu nay thuong
chira (cac) API hodc (céc) chét dinh dudng va (cac) t4 dugec ma duoc st dung dé nap

vao ban than vé (“phan nap”).

Mot trong sd céc thach thirc thong thuong lién quan dén dic tinh cua vién nang
gel mém 13 xu huéng trd nén gion cla cac vién nang nay, dic biét 1a & cac vién nang
gelatin gel mém da vitamin / da khoang chét. C4c nha san xuat vién nang thudng lién
két dac tinh kém cta vién nang véi quy trinh san xuét hodc diéu kién bao quan. Tuy
nhién, thanh phin cta vo hodc cong thirc chat nap cling c6 thé déng vai trd ddi véi hién
tuong nay.

Yéu t6 chinh dé ngan ngira tinh gion thudng lién quan dén viéc duy tri tinh d&
udn t6i wu trong vo vién nang, mic du cac yéu td khac, chang han nhu 4p suét nap va
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cac tac dong trong qua trinh déng gdi, luu trit va/hodc van chuyén, ciing déng mot vai

trd quan trong.

Tinh dan hdi va tinh d& ubn cua vt liéu vo thudng lién quan dén loai ngudn gdc
gelatin, loai phuong phép bién tinh, khéi lwong phan i, do bén Bloom, loai va luong
chit déo hoa va ham luong chit mau nhu ham luong titan dioxit, trong d6 da biét rang

mutc d§ titan dioxit cao thudng lién quan dén nguy co do gion cao hon.

Hon nita, tinh dan hdi va tinh d& uén cua vt lidu vo cling lién quan dén ham
luong 4m cia vo nang. Theo nghia nay va theo cch khong ddi, nuéc ctia cong thirc vo
di chuyén tir vat liéu vo ra méi trudong. Gel mém méi duge tao thanh & méy bao nang
thé hién ham luong 4m ndm trong khoang tir 35% dén 40% (khdi lwong/khéi lugng).
Trong quy trinh 1am kho, khong khi xuyén qua vé di chuyén nuéc ra ngoai bé mit gel
mém lam giam ham luong nuée ban diu dén 20% dén 25% (khéi lugng/khdi lugng)
trong quy trinh 1am khé tht nhat hay quy trinh 1am kho dong va dén 10% dén 15% (khdi
lwong/khbi lwong) trong quy trinh 1am kho thi hai hay quy trinh 1am kho tinh (xem, vi
du, Gullapalli RP. Soft gelatin capsules (softgels). J Pharm Sci. 2010; 99(10): 4107-48),
trong d6 néu vién nang mét lwgng 4m qua muc (qué khd) thi chiing c¢6 xu huéng tré nén
gion. Hién tugng ndy ciing x4y ra trong qud trinh bao quan. Pé ti thiéu héa su di chuyén
cua nudc, cac yéu t6 nhu do tudi gelatin, do day dai gelatin va chét 1am tron dugc st
dung trong qua trinh bao nang c6 thé duoc toi wu héa, va cac diéu kién 1am khdé hoic
bao quén (nhiét do, do 4m va diéu khién dong khi) c6 thé dugce kiém soat thém. Thuc
ra, trong sudt cac thang miia dong lanh, hé thdng gia nhiét da lam kho khong khi dén do
4m twong dbi 15 dén 20 phan tram. Vién nang tiép xtc hd véi khong khi kho nhu vay
s& mat do Am trong vai phut, trd nén gion. Trong cac diéu kién ndy, mdy tao 4m cong
nghiép di dong c6 thé dugc sir dung dé duy tri d6 am tuong d6i & pham vi t&i wu tir 45
dén 50 phan tram. Sir dung day budc tii c6 thé tai bit kin cho cc hdp vién nang dd mé
s& gitip ngudi van hanh bao vé vién nang dé dang hon khi ¢ trong phong bao nang. Do
d6, 1o rang 14 cac didu kién san xuit va bao quan sé& anh hudéng dén do gion cua vién
nang mém.

Hon nita, nude tu do cua vo cb thé di chuyén dén phﬁn nap. Su ¢ mét cua cac
hop chét hit 4m trong phan nap, hit nuéc tir mdi trudng xung quanh né thong qua hép

thu hodc hdp phu, c6 thé thuc ddy vién nang gion bang cach giam do dan hoi cia vét liéu
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v hodc tang 4p suat bén trong. Do do, didu quan trong 13 phai nhén ra rang cac thong
s6 cong thirc cling dong mot vai trd quan trong trong déc tinh tbng thé cia vién nang,

bao gom ca xu hudng trd nén gion cia no.

Két luan, nhiéu thong s6 cong thirc c6 thé anh huong dén céc tinh chat co hoc
cua nguyén li€u thd va ban than vién nang. Can c6 kinh nghiém chuyén siu trong linh
vuc san xuét vién nang dé x4c dinh céc dic tinh co ban ¢t 181 anh hudng dén dic tinh
vién nang. Do d6, diéu quan trong 1a céc nha san xuét cling phai nhan biét va kiém tra

nghiém ngit cac thong so nay dé cai thién déc tinh cua vién nang gelatin mém.

Sang ché duong dau véi van dé k¥ thuét 1a xac dinh cac thong so cong thire khac
ma c6 anh hudng ding ké dén do gion cua vién nang gel mem va da giai quyet van dé
nay.

Ban chat ky thuét ctlia sang che

Theo mot khia canh, sang ché dé cap dén dugc phim hoic thuc pham b6 sung
duoc phdi ché dudi dang vién nang gelatin gel mém, trong d6 vién nang nay chira ché

pham nap va tiy ¥ ché phdm vo

Theo khia canh khac, sang ché dé xuét duoc phém hoac thuc phém bd sung dudi
dang vién nang gelatin gel mém, chira: (a) mdt hodc nhidu vitamin, trong d6 (céc)
vitamin nay bao gdm Vitamin C, va trong d6 Vitamin C nay c6 mit duéi dang mudi
ascorbat tinh khiét it nhét 85%, trong d6 ty 1é phan trdm ndy dugc tinh bang cach xéc
dinh lugng mubi ascorbat trén téng luong mudi ascorbat va axit ascorbic ¢6 trong dugc
phém hodc thuc phém nay, va tuy y (b) mot hodc nhiéu khoang chét, va (c) chat mang
duogc dung hoac chap nhan duoc vé mit thuc phém nhu céac chét dinh dudng DHA hoic
EPA.

Theo khia canh khéc, sang ché d& xuat dugc pham hogc thuc phim b6 sung duéi
dang vién nang gelatin gel mém, chi bao gdm (a) mot hodc nhiéu vitamin, trong d6 (céc)
vitamin nay bao gdm Vitamin C, va tiry y (b) mot hodc nhiéu khoang chét, va (c) chat
mang dugc dung hodc chap nhan dugc v& mit thue phim nhu céc chit dinh dudng DHA
hodc EPA; trong d6 nguyén li¢u tho dugc su dung dé cung cap Vitamin C c6 mit trong
dugc pham hodc thuc pham bd sung nay chua it nhét 1 85% (khdi lwgng/khdi lugng)
mubi ascorbat, trong d6 ty 1& phén tram theo khdi lugng ndy duge tinh béng cach xac

dinh luong muodi ascorbat trén tong lugng mudi ascorbat va axit ascorbic ¢é trong
3

3/39



48454

nguyén li¢u thd dugc s dung dé dua vitamin C vao dugc phdm hogc thuc pham bb

sung.

Theo khia canh thém nita, sang ché d& xuét phuong phap lam giam tinh dé v&
ctia duoc pham hoic thuc pham b sung & dang vién nang gelatin gel mém chira (a) mot
hodc nhiéu vitamin, trong do it nhét mot trong 36 (cac) vitamin d6 12 Vitamin C & dang
axit Ascorbic, va tuy y (b) mdt hodc nhiu khoang chét, va (c) cac chit mang dugc dung
hodc chép nhan dugc vé mit thuc pham nhu DHA va/hodc EPA; trong d6 phuong phap
nay bao gém viéc thay thé mot phan hodc toan by ham lugng Vitamin C ¢ dang axit

Ascorbic bang Vitamin C & dang mudi ascorbat.

Theo khia canh thém nita, sang ché dé xudt phuong phap 1am giam tinh dé vo
cta duoc phdm hodc thuc pham bd sung & dang vién nang gelatin gel mém, bao gdm
hodc chi bao gdm (a) mot hoic nhiéu vitamin, trong d6 it nhét mét trong sd (c4c) vitamin
d6 1a Vitamin C & dang axit Ascorbic, va tiy y (b) mdt hodc nhiéu khodng chat, va (c)
cac chit mang duge dung hodc chép nhan duoc vé mat thuc phém nhu DHA va/hodc
EPA, trong d6 phuong phap nay bao gdm viéc giam mot phan hodc toan by ham lugng

Vitamin C & dang axit ascorbic.
Mo ta van tit cac hinh vé

Fig.1. Céc hinh v& nay minh hoa phép thir bén trong dugc sir dung trong cac vi du daé
danh gid do gion cua vién nang gelatin mém. Phuong phap nay bao gém viéc dit ting
vién nang 1én bé thtr kim loai sao cho duong ndi ludn song song véi dia (Fig.1A). Ong
metacrylat dugc dit sao cho vién nang ndm ¢ gitra ng (Fig.1B). Mot qua nang dugc dat
trén bé va dat 1én phan trén cing ctia né (Fig.1C) va sau d6 bé dugc m& dé qua ning roi
1én vién nang (Fig.1D), sau khi qua ning roi xubng, tinh todn ven cla vién nang dugc
kiém tra (Fig.1E va Fig.1F).
MO ta chi tiét sang ché

Séang ché co6 thé duge hiéu d& hon nhd tham chiéu dén phin mo ta chi tiét dudi
day vé cac phuong 4n duge wu tién cia sang ché va cac vi du dugce néu trong ban mo ta
nay.

Nhu duoc st dung ¢ day, thuét nglt "duoc pham" c6 nghia 12 ché phdm, ma thich

hop dé 1am thudc ké don va thudc OTC, va chi c6 san tlr cac béac s, trong cira hang
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duogc hoac hiéu thuoc.

Nhu duoc st dung & day, thudt nglt "thuc phém bd sung" dé chi ché phém, ma
d8 bd sung luong hép thu thuc pham thong thudng véi cac yéu t6 dinh dudng bd sung
d& nang cao chit lugng cudc sdng, va cb th& mua tu do khong can don thudc tlr cac higu

tap h6a hodc siéu thi, ma khong phai chi ¢ higu thude.

Nhu duoc st dung & day, dugc phrflm hoac thuc phém bd sung duoc phdi ché

duéi dang vién nang gelatin gel mém.

Sang ché duong dau v6i van dé xac dinh nguyén nhén goc re tiém an cua cac van
dé d& v& néi chung trong vién nang gelatin gel mém da vitamin / da khoéng chat va dé

xéc dinh giai phap cho van dé ndy.

Diéu thu vi 13, nhu duogc thé hién trong vi du 1, c4c thtt nghiém vé tinh d& v&
dugc thuc hién ddi véi cac ché pham da vitamin / da khoéng chét tiéu chuin va véi cac
16 khac nhau thu dugc tir d6, khong chira Vitamin C hodc chira Vitamin C ¢ dang axit
Ascorbic hodc & dang mudi ascorbat nhu Canxi ascorbat, di chi ra rﬁng c¢6 thé tranh
duoc su d& v& cia cac san phim tiéu chuin nay bing cach loai bé Vitamin C ra khoi ché
phdm hodc bang cach thay thé axit Ascorbic bing ngudn Vitamin C & dang mudi
ascorbat nhur Canxi ascorbat. Khong c6 chat thay thé nio khac duge th nghiém va chi
ra trong vi du nay 1a c6 tac dong thyc sy va lau dai dén tinh d& v& cia cac ché phim
dugc thir nghiém nay. Hon nita, thay ddi bt ky trong s6 cac thay doi duge thuc hién
lién quan dén cong thirc vé (loai gelatin, loai chét déo hoa va lugng chét déo hoa), cac
thong s6 quy trinh bao nang (d day dai gelatin va loai chét 1am tron) va diéu kién lam
khd (dong khi, nhiét d6 va do dm) déu giai quyét van dé do gion cua céc san pham nay.
Ngoai ra, cac thir nghiém dugc thuc hién va néu chi tiét trong vi du 2 cua ban mo6 ta da
két luan rang viéc loai bo Vitamin C & dang axit Ascorbic ra khoi ché phém nap cua
vién nang mém di tranh duge cac vén d& d& vo lién quan dén céc san phdm thu dugce tir
da vitamin. Khong c6 chit thay thé ndo khac dugc thit nghiém va chi ra trong vi du la

¢6 tac dong thuc sy va lau dai dén tinh dé v cua cac ché pham dugce thir nghiém nay.

Do d6, cac két qua nhu duge cung cép & day chi ra rang axit ascorbic twong tac
v6i cac thanh phan khac ctia phan nap, lam yéu vé va lam cho vién nang dé v&. Viéc s
dung Vitamin C duéi dang mudi ascorbat s& giam thiéu nhitng twong tac nay, tranh dugc
su hu hai trong 16p vé va do d6 tranh duoc tinh dé v cia no.
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Do do, khia canh tht nhét ctia sang ché d& xuét ché phdm, t6t hon 13 thuc phdm
bd sung hodc duge phim, bao gdm hogc chi bao gbm (c4c) vitamin (a), va cac khodng
chét tty chon (b), va chit mang duogc dung hoic chép nhén dugc v& mit thuc phdm nhu
cac chét dinh dudng DHA va/hodc EPA (c), dugc bao trong gelatin mém nhu vo gelatin
tr bo, lon, thuc vat va duoc sucxinyl héa, trong dé (céc) vitamin nay bao gém Vitamin
C va Vitamin C nay, it nhat mot phan, & dang mudi ascorbat ching han nhu, nhung
khong chi gidi han ¢, Canxi ascorbat hodc mudi cation hoa tri hai bat ky khac nhu Magie

ascorbat.

Cu thé 13, khia canh th& nhét cta sang ché d& xuét ché phdm, tét hon 14 thuc pham
bd sung hoic duge pham, bao gdbm hodc chi bao gdm (cac) vitamin (a), va cac khoadng
chét tiy chon (b), va chit mang duogc dung hogic chép nhén dugc v& mat thuc pham nhu
cac chét dinh dudng DHA va / hodc EPA (c), dugc bao trong gelatin mém, trong do
nguyén liéu thd dugce st dung dé cung cép Vitamin C trong thuc pham bd sung hoic
duoc phém cubi cung la ¢ dang mudi ascorbat nhu, nhung khdng chi gigi han &, canxi
ascorbat hoiic mudi cation héa tri hai bét ky khac nhu magie ascorbat va khong & dang
axit ascorbic. Theo nghia nay, can luu ¥ 13, theo sang ché, ngudn ban diu, nguyén liu
tho, dugc sur dung dé dua Vitamin C vao thuc phém bd sung hodc duoc phém cudi cung
phai c6 it nhat mot phan 12 mudi ascorbat, chéng han nhu, nhung khong chi giéi han &,
Canxi ascorbat hodc mudi cation hoa tri hai bat ky khac nhu Magie ascorbat. T6t hon
14, ngudn ban dau dbi véi vitamin C ¢6 trong thuc pham bd sung hodc dugc pham cubi
cung phai co it nhat 10% (khdi lwong/khdi lugng) mudi ascorbat, chdng han nhw, nhung
khong chi gii han ¢, canxi ascorbat hodc mudi cation héa tri hai bat ky khac nhur magie
ascorbat, trong d6 phan tram khdi lugng nay dugc tinh béng cach xé4c dinh lrgng mudi
ascorbat trén tdng lwong cia toan bd mudi ascorbat va axit ascorbic c6 trong nguyén
liéu tho dugc st dung dé dua Vitamin C vao thuc phém bd sung hodc duoc pham cudi
cung nay. Tét hon nita 13, ngudn ban dau, nguyén liu tho, d6i véi vitamin C ¢6 trong
thuc phém bd sung hodc duogc phém cudi cung phai c6 it nhét 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, hodc 99% (khéi lugng/khéi lvong) mubi
ascorbat, chéng han nhu, nhung khong chi gidi han 6, canxi ascorbat hoéc mudi cation
héa tri hai bat ky khac nhur magie ascorbat, trong dé phan tram khdi lugng nay dugc tinh
bang cach x4c dinh lugng mubi ascorbat trén téng lugng cua toan bd mudi ascorbat va
axit ascorbic c¢é trong nguyén liéu tho dugc st dung dé dua Vitamin C vao thuc phdm
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bd sung hodc duge pham cudi cing nay. Tét hon nita 13, ngudn ban dau, nguyén liu
tho, dugc st dung dé dua Vitamin C vao thuc phém bd sung hoic dugc pham cubi cling
vé co ban 1a mubi ascorbat tinh khiét, t6t hon 14 trén 80%, tdt hon nita 12 trén 90%, 95%,
96%, 97%, 98%, hoac 99% mudi ascorbat tinh khiét, nhu, nhung khdng chi gi6i han &,

nhu canxi ascorbat hodc mudi cation hoa tri hai bat ky khac nhur magie ascorbat.

Canxi ascorbat 12 hgp chit ¢ cong thitc phan tit 1a CaCi2H14012. N6 12 mudi canxi
clia axit ascorbic, mot trong sb cac ascorbat khoang. N6 chua khoang 10% khéi lugng
canxi. D4i v6i chét phu gia thuc phdm, né c6 s6 E 12 E 302. N6 duoc phé chuin dé sir

dung 1am cht phu gia thyc phdm & chau Au, My va Australia va New Zealand.

Do d6, cac ché phdm theo khia canh dAu tién cua sang ché, bao gébm Vitamin C
va ¢6 thé con bao gém cac vitamin, khoang chét hoic loai chét dinh dudng khac, mién
1a nguyén liéu thd dugce su dung d8 san xuét Vitamin C c6 trong thuc phim bd sung
hodc dugc phém cudi cung, hodc Vitamin C ¢ mat trong thuc phém bd sung hodc duoc
pham cubi ciing, vé co ban 1a ¢6 mit & dang mudi ascorbat (nhu dugce dinh nghia & trén)
va trong d6 thue phdm bd sung hodc dugce phim nay c6 thé con bao gdm hoic chi bao
gém it nhat mot hodc hdn hop bét ky cua cac chét, vi du, Vitamin A (trc 12 Retinol
palmitat hodc B-Caroten), Vitamin B1 (trc 1a Thiamin hodc Thiamin mononitrat),
Vitamin B2 (tirc 1a Riboflavin), Vitamin B3 (tic la Nicotinamit), Vitamin BS (tic la
axit Pantothenic hoic Canxi pantothenat), Vitamin B6 (ttrc 12 Pyridoxin hodc Pyridoxin
hydroclorua), Vitamin B9 (tirc 1a axit Folic hodc Metafolin), Vitamin B12 (tic la
xyanocobalamin), Vitamin H (tc 12 Biotin), Vitamin D (ttrc la Vitamin D3), Vitamin E
(t&c 12 DL-o-Tocopheryl axetat, DL-a-Tocopherol hodc D-o-Tocopherol ty nhién),
Vitamin K, Cholin (tirc 1a Bitartrat cholin), St (turc 1a Sat cacbonyl, sit fumarat hodc
sét sulphat), Tot (tirc 12 Kali iodua hodc Kali jodat), Magie (tirc 1a Magie oxit), K&m (tirc
14 oxit kém hodc Kém sunphat), Selen (tirc 12 Natri selenat), DPdng (tirc 1a Pdng oxit
hodc Pong sunphat), Mangan (tirc Mangan sunfat), Canxi (tirc 1a Canxi phosphat hogc
Canxi cacbonat), Crom (titc Crom clorua hodc Crom picolinat), Molypden (ttrc 12 Natri
molypdat hoic Amoni molypdat), Florua (ttrc 14 Canxi florua), Clorua, Kali, Natri, DHA
(tirc 1a DHA Etyl este diu ca, DHA dau cé Triglyxeriy hoic DHA tao), vi/hogc EPA
(tirc 1a DHA Etyl este dau c4, DHA Triglyxerit dau c4 hoac DHA tao). Céc vitamin, céac
khoang chét va cac chit dinh dudng khéc 12 ¢6 ban trén thi truong tir cac ngudn da duoc

ngudi c6 hiéu biét trung binh trong linh vuc nay biét rd.
7
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T4t hon 13, thue phidm bd sung hodc dugce phdm theo séng ché bao gdm hodc chi
bao gdm Vitamin C & dang mudi ascorbat nhu, nhung khdng chi giéi han ¢, Canxi
ascorbat hodic mudi cation hoa tri hai bat k¥ khac nhu Magie ascorbat (nhu m6 ta & trén),
va it nhAt mdt vitamin khac duge chon tir nhém bao gém hodc chi bao gém Vitamin A
(nhu B-Caroten), Vitamin Bl (nhu mubi Thiamin), Vitamin B2 (nhu Riboflavin),
Vitamin B3 (nhu Nicotinamit), Vitamin B5 (nhu mudi Pantothenat), Vitamin B6 (nhu
mudi Pyridoxin), Vitamin B12 (nhu Xyanocobalamin), Vitamin D (nhu Colecalciferol),
Vitamin E (nhu a-Tocopheryl axetat), Vitamin B9 (nhu Axit folic hodc axit Metafolin)
va Vitamin H (nhu Biotin), hodc két hop bat k¥ ctia chiing.

Ciing tdt hon 13, dwoc pham hoic thuc pham bd sung theo sang ché, bao gdm
hodc chi bao gém céc vitamin (a) dugc chon tir Vitamin C & dang mudi ascorbat nhu,
nhung khong chi giéi han ¢, Canxi ascorbat hoéc mubi cation héa tri hai bét k¥ khac
nhu Magie ascorbat, va it nhét mot vitamin khac duoc chon tir nhém bao gdm hoic chi
bao gdm Vitamin A (nhu Retinol palmitat va B-Caroten), Vitamin B1 (nhu mudi
Thiamin), Vitamin B2 (nhu Riboflavin), Vitamin B3 (nhu Nicotinamit), Vitamin B5
(nhv mubi Pantothenat), Vitamin B6 (nhu mudi Pyridoxin), Vitamin B12 (nhu
Xyanocobalamin), Vitamin D (nhu Colecalciferol), Vitamin E (nhu DL-a -Tocopheryl
axetat, DL-o-Tocopherol hodc D-a-Tocopherol ty nhién), Vitamin B9 (nhu axit Folic),
va Vitamin H (chang han nhu Biotin), hodc két hop bt ky ctia chiing.

Theo mot phuwong an dugc wu tién hon nita ciia khia canh thi nhét clia séng ché,
duoc pham hodc thuc pham bd sung bao g(‘A)m mot hodc nhiéu khoang chét hodc chat
dinh dudng dugc chon tur it nhét mot trong danh sach bao gdm hogc chi bao gbdm Sét
(nhu sét (IT) fumarat), Iodua (t6t hon 1a Kali iodat), Magie (t5t nhat 14 Magie oxit), Kém
(t6t nhat 13 K&ém oxit), Selenit (nhu Natri selenit) va Dong (t6t hon 12 dong Sulphat),
hoic két hop bat ky ciia chung.

Theo mdt phuong an dugc wu tién hon nita cuia khia canh thir nhét clia sang ché,
dugc phim hodc thue phim b sung bao gbm céc khodng chit dugc chon tir danh sach
bao gdm hoic chi bao gbm Sét (nhu sit cacbonyl), Iodua (t6t hon 1a Kali iodua), Canxi
(t5t hon 14 Canxi cacbonat ), Magie (t6t hon 14 Magie oxit), Kém (t6t hon 12 Kém oxit),
va Dong (t6t hon 12 Ddng oxit), hodc két hop bt ky ctia chung.

Tét hon nita 13, thuc phim bd sung hodc dugc pham theo sang ché bao gdm

8
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Vitamin C & dang mudi ascorbat nhu, nhung khong chi gi¢i han ¢, Canxi ascorbat hogdc
mudi cation héa tri hai bat ky khac nhuw Magie ascorbat, va it nhét mot vitamin khéc
dugc chon tr nhém bao gdm hodc chi bao gdm Vitamin A (nhu B-Caroten), Vitamin B1
(nhu mudi Thiamin), Vitamin B2 (nhu Riboflavin), Vitamin B3 (nhu Nicotinamit),
Vitamin B5 (nhu mudi Pantothenat), Vitamin B6 (nhu mudi Pyridoxin), Vitamin B12
(nhu Xyanocobalamin), Vitamin D (nhu Colecalciferol), Vitamin E (nhu o-Tocopheryl
axetat), Vitamin B9 (nhu axit Folic hodc axit Metafolin), va Vitamin H (nhu Biotin); va
trong d6 duge pham hoic thuc pham bd sung ndy con bao gbm cac khoang chét duoc
chon tir danh sach bao gdm hoic chi bao gdm Sit (nhu S&t(I) fumarat), Iodua (t5t hon
13 Kali iodat), Magie (t6t hon 12 Magie oxit), K&m (t6t hon 12 Kém oxit), Selenit (nhu
Natri selenit) va Dong (t6t hon 14 dong sulphat), hodc két hop bét ky ctia ching.

Ciing t6t hon 13, theo mdt phuong an dugc vu tién khac cta khia canh thi nhét
cua sang ché, duge pham hodc thyc phdm bd sung bao gdm hodc chi bao gdm cac
vitamin (a) dugc chon tir Vitamin C & dang mubi ascorbat nhu, nhung khong chi gii
han &, Canxi ascorbat hoac mudi cation hoa tri hai bat ky khac nhuw Magie ascorbat, va
it nhat mot vitamin khac dugc chon tir nhém bao g@)m hodc chi bao gém Vitamin A (nhu
Retinol palmitat va B-Caroten), Vitamin B1 (nhu mubi Thiamin), Vitamin B2 (nhu
Riboflavin), Vitamin B3 (nhu Nicotinamit), Vitamin B5 (nhu mubi Pantothenat),
Vitamin B6 (nhu mudi Pyridoxin), Vitamin B12 (nhu Xyanocobalamin), Vitamin D
(nhu Colecalciferol), Vitamin E (nhu DL-a-Tocopheryl axetat, DL-a-Tocopherol hodc
D-a-Tocopherol tu nhién), Vitamin B9 (nhu axit Folic) va Vitamin H (nhu Biotin); va
trong d6 duoc pham hoic thuc pham bd sung ndy con bao gbm céc khoang chét dugce
chon tr danh sach bao gdm hodc chi bao gom Sit (nhu st cacbonyl), Iodua (tSt hon 1a
Kali iodua), Canxi (t6t hon 13 Canxi cacbonat), Magie (t6t hon 12 Magie oxit), Kém (t6t
hon 12 Kém oxit), va Ddng (t&t hon 1 dong sulphat va / hodc ddng oxit), hoic két hop
bét ky ctia ching.

Do d6, nhiéu loai vitamin va khodng chit ma t5t hon 13 an toan dé dung cho ﬁguc‘yi
bét ky bi thiéu khoang chit va/hodc vitamin nhu, nhung khong chi gidi han 6, phu nit
c6 thai, phu nit dang cho con bu hodc phu nir c6 kha nang sinh con dang c¢b gang c6 thai,
¢6 thé dugce sit dung & dang liéu lugng theo sang ché vé6i cac lugng khac nhau, mién 12
(cac) vitamin bao gdm Vitamin C, va nguyén liéu thd dugc sir dung dé san xuét Vitamin

C c6 trong thuc phém bd sung hodc dugc phém, hodc Vitamin C cé mét trong thuc phém
9
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b6 sung ho#ic duge pham cudi cung, 1a & dang muoi ascorbat nhu, nhung khong chi gidi

han ¢, Canxi ascorbat hodc mudi cation héa tri hai bat k¥ khac nhu Magie ascorbat.

Cén lwu ¥ ring nhiéu loai chit béo va dau c6 thé duoc sir dung 1am chat mang
cia cac chat dinh dudng cia thuc pham bd sung hodc duge pham theo sang ché. Cac
chét béo hodc dau nay bao gém, vi du: dau 6 liu, dau hat cai, dau co, dau dira, du hudng
duong, diu lac, dau thuc vat, lecithin, diu c4, dau hat bong, dau dau nanh, mé& lon,
monoglyxerit, diglyxerit, bo, bo thuc vat, va cac chét béo tir dong vat, thuc vat va hai
san khéc, va chit béo sita, cac loai sap nhu sap ong, dugc bén trén thi trudng tir cac
ngudn duge biét dén béi nhitng ngudi c6 hiéu biét trung binh trong linh vuc ndy, va hon
hop cua ching. DAu thuc vat 13 chét béo duoc wu tién dé sir dung trong cac thanh thuc
pham theo séng ché. T6t hon 13, DHA (axit Docosahexaoenoic omega) hodc EPA c6 thé
duogc s dung. Hon nita, cac hgp chét nay c6 tac dung nhu 1a cac chét dinh dudng. DHA
1a mot axit béo mach dai can thiét cho su phat trién nfo va méit & tré em, va c6 thé duoc
chira dudi dang thanh phan cia dang lidu lugng theo sang ché v6i lugng ndm trong
khoang tir 10 dén khoang 300 mg, v6i khoang 100 dén 200 mg 1a dwoc uu tién, va
khoang 150 mg 12 dugc wu tién nhit d6i v6i phu nit ¢6 thai, phu nit dang cho con bu va

phu ntt ¢6 kha nang sinh con dang ¢b géng mang thai.

Miit khéc, gelatin 1a mot thanh phan thiét yéu ctia vo gelatin mém theo séang ché.
Nguyén lidu gelatin ban dau dugce st dung trong san xuét vién nang mém thu duoc bang
cach thuy phan mot phén vt liéu chira collagen, nhu da, cdc mo lién két mau tra"mg hoac
xuong cua dong vat. Tuy thudc vao quy trinh bién tinh nhiét dugc st dung dé thu dugc
collagen dang gelatin, nguyén li€u gelatin ¢ thé dugc phan loai 1a gelatin Loai A, thu
dugc tir qua trinh xit Iy axit ddi véi xwong bo, da bd va da lon thé hién diém déng dién
nim trong khoang tir pH bang 7 dén pH béng 9; va gelatin loai B, thu dugc tir qué trinh
xur ly kiém ddi véi xuong bo va da bo va thé hién diém déng dién nim trong khoang tir
pH bang 4,7 dén pH bang 5,2. Hon hop gelatin Loai A va Loai B ¢6 thé dugc str dung
dé thu dugc gelatin ¢6 do nhét va dac tinh do bén Bloom can thiét cho san xuit vién
nang. Gelatin thich hop dé san xudt vién nang dugc ban trén thi trueong tir Sigma
Chemical Company, St. Louis, Mo. D4i voi md ta chung vé gelatin va vién nang dua
trén gelatin, (xem, vi dy, Remington's Pharmaceutical Sciences, 16th ed., Mack
Publishing Company, Easton, Pa. (1980), trang 1245 va c4c trang 1576-1582; va Patent

M5 s 4,935,243, ciia Borkan et at., duge cap ngdy 19/06/1990; hai tai liéu nay dugc
10
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két hop & ddy toan bd bang cach vién dan).

Vo gelatin mém ctia vién nang theo séng ché, nhu dugc didu ché ban dau, bao
dm gelatin véi lugng tir khoang 20% dén khoang 60% (khi luong/khdi luong), tot hon
12 tir Khoang 25% dén khoang 50% (khdi luong/khdi lugng), va tt nhét 1a tir khoang
40% dén khoang 50% (khdi luong/khdi lugng). Gelatin c6 thé thudc Loai A va Loai B,
hodc hén hop ctia ching véi chi s6 Bloom nam trong khoang tir khoang 60 dén khoang

300.

Chét déo hoa 1a mdt thanh phan khac ctia vo gelatin mém theo sang ché. Mot
hoic nhidu chit déo hoa duoc két hop dé tao ra vo gelatin mém. Do d6, gelatin mém thu
duoc c6 cac dic tinh mém déo can thiét dé sir dung 13m tac nhan bao nang. Cac chét déo
héa hitu ich theo sang ché bao gdm glyxerin, sorbitan, sorbitol, hodc cac polyol ¢6 khéi

lwong phan tir thip tuong tw, va hdn hop cia ching.

V6 theo sang ché, nhu dugc didu ché ban dau, thuong bao g@)m chit déo hoa véi
luong tir khoang 10% dén khoang 35% (khdi lugng/khdi lugng), tot hon la tir khoang
15% dén khoang 30% (khéi lugng/khéi lugng), va tot nhat 14 tir khoang 20% dén khoéng
30% (khdi luong/khdi lwong). Chét déo héa duge wu tién hitu ich trong sang ché 1a
glyxerin.

Vo gelatin mém theo sang ché con chita nude. Khong bi gidi han boi 1y thuyét,
nuGe duge cho 12 hd trg su hoa tan hodc pha vd nhanh chong cia 16p vo gelatin mém

khi tiép xtic v6i dich tiéu héa trong co thé.

Vo theo sang ché, nhu duge didu ché ban dau, thudong bao gdbm nude véi lugng
tir khoang 15% dén khoang 50% (khdi lrgng/khdi lugng), tot hon 1a tir khoang 25% dén
khoang 40% (khdi luong/khdi luong), va tét nhét 14 tir khoang 30% dén khoang 40%
(khéi lugng/khdi lugng).

Céc thanh phan tlty chon khac ma c6 thé duoc két hop vao vo gelatin mém bao
gdm chét tao mau bao gdm cac 16p phi mau, huong liéu, chét bao quan, chét chéng oxy
héa, tinh chat va cac thanh phan thAm m¥ khac.

Céc ché phim theo sang ché c6 thé dugc bao trong vo gelatin mém thong thudng
bét ky ma c6 kha ning chira mt cach dang ké ché pham trong mot khoang thoi gian

hop ly. Vo gelatin mém theo sdng ché ¢6 thé dugc didu ché bing cach két hop luong

11
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thich hop cta gelatin, nudc, chit déo héa va thanh phan tiy chon bét ky trong binh phu
hop va lic va/hodc khudy trong khi gia nhiét dén khoang 65°C, cho dén khi thu duoc
dung dich dong nhat. Sau do, ché phim vo gelatin mém nay c6 thé duoc sir dung dé bao
g6i lwrgng mong mudn cta ché pham nap bang c4ch sit dung phuong phép bao goi tiéu
chuén dé san xuit vién nang gelatin mém, mot manh, duge bit kin. Vién nang gelatin
dugc tao thanh hinh dang va kich thuéc mong mudn dé c6 thé d& dang nudt duoc. Vién
nang gelatin mém theo sang ché c6 kich thude phu hop dé d& nudt va thuong chira tir
khoang 100 mg dén khoang 2000 mg ché pham hoat tinh. Vién nang gelatin mém va
phuong phap bao géi duge md ta trong P. K. Wilkinson et at., "Softgels: Manufacturing
Considerations", Drugs and the Pharmaceutical Sciences, 41 (Specialized Drug Delivery
Systems), P. Tyle, Ed. (Marcel Dekker, Inc., New York, 1990) pp.409-449; F. S. Horn
et at., "Capsules, Soft", Encyclopedia of Pharmaceutical Technology, vol. 2, J.
Swarbrick and J. C. Boylan, eds. (Marcel Dekker, Inc., New York, 1990) pp. 269-284;
M. S. Patel et at., "Advances in Softgel Formulation Technology", Manufacturing
Chemist, vol. 60, no. 7, pp. 26-28 (July 1989); M. S. Patel ef al., "Softgel Technology",
Manufacturing Chemist, vol. 60, no. 8, pp. 47-49 (August 1989); R. F. Jimerson,
"Softgel (Soft Gelatin Capsule) Update", Drug Development and Industrial Pharmacy
(Interphex '86 Conference), vol. 12, no. 8 & 9, pp. 1133-1144 (1986); va W. R. Ebert,
"Soft Elastic Gelatin Capsules: A Unique Dosage Form", Pharmaceutical Technology,
vol. 1, no. 5, pp. 44-50 (1977); céc tai liéu nay duoc két hop toan bd vao day bé‘mg cach
vién din. Vién nang gelatin mém thu dugc c6 thé hoa tan trong nude va dich tiéu hoa.
Khi nudt vién nang, vo gelatin tan hodc v& ra nhanh chong trong dudng tiéu hoa, do d6

dua céc hoat chit dugc tir nhan long vao hé sinh ly.

Tét hon 14 vién nang c6 hinh thuon dai hodc hinh trai xoan dé tao diéu kién cho
viéc nudt. Trong truong hop vién nang chira 300 dén 700 mg c4c thanh phan hoat tinh
két hop, vién nang hinh thudn dai c6 thé ¢6 chiéu dai khoang 10 dén 28 mm, t6t hon 13
20 dén 26 mm, cu thé 12 khoang 25 mm va c6 dudng kinh khoang 5 dén 11 mm, t&t hon

126 dén 10 mm, cu thé 12 8 dén 9 mm.

Ché pham theo sang ché tot hon 1a c6 thé chura it nhat hai, ba, bon, nim hodc it
nhét sau chat dinh dudng duoc chon tir nhém bao gb6m hodc chi bao gdm: Sat (tirc 12 sat
cacbonyl, Sat(IT) fumarat hogc S&t(II) sulphat), Todua (tirc 1a Kali iodua hodc iodat),

Magie (tirc 1a Magie oxit), Canxi (tirc l1a Canxi cacbonat), Kém (tirc 1a K€m oxit hodc
12
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K&m sulphat), Pong Selenit (tirc 1a Dong sulphat ho#ic Ddng oxit), DHA va EPA. Hon
nita, ché phém theo sang ché t&t hon 12 ¢6 thé chtra it nhét hai, ba, bdn, ndm hodc it nhét
sau vitamin dugc chon tir nhém bao gdm hodc chi bao gdm: Vitamin A (trc 12 Retinol
palmitat hodc B-Caroten), Vitamin B1 (tirc 1a Thiamin hodc Thiamin mononitrat),
Vitamin B2 (tirc 12 Riboflavin), Vitamin B3 (t&rc 1 Nicotinamit), Vitamin B5 (nhu Axit
Pantothenic ho#c Canxi pantothenat), Vitamin B6 (tic 1a Pyridoxin hodc Pyridoxin
hydroclorua), Vitamin B9 (tirc 1a axit Folic hodc Metafolin), Vitamin BI12 (tuc la
Xyanocobalamin), Vitamin H (tc 1a Biotin), Vitamin D (tirc 1a Vitamin D3), Vitamin
E (ttc 1a DL-a-Tocopheryl axetat, DL-a-Tocopherol hodc D- a-Tocopherol), Cholin
(tirc 1a Bitartrat cholin) va Vitamin K.

Cu thé hon, thuc phdm b sung hodc dugc pham theo séng ché bao gom +/- 200%,
150% hodc 100%, t6t hon 1a +/- 50%, t6t hon 1a +/- 40%, 35%, 30%, 25%, 20%, 15%,
10%, 5% hodc 1%, cua cac thanh phén cua cong thirc R21 va/hoac R22 dudi day, tinh
bing mg trén mdi vién nang ddi véi ché phim nap va ty 1& phan tram theo khdi luong

trén tong lugng cac thanh phan cua vé doi véi ché pham vo:

Béng 1. Ché phdm dinh tinh va dinh lugng dbi véi cong thirc R21 va R22

_ Cong thuc | Cong thirc
Nguyén li¢u tho
R21 R22
Vitamin A duédi dang Beta-caroten 30% 16,953 16,953
Vitamin C duéi dang Canxi ascorbat 123,420 123,420
g Vitamin D3 duéi dang Colecalciferol 1,0 MIO
s 0,560 0,280
o urG
N
>
&b Vitamin E duéi dang DL-Alpha tocopheryl
g s P pery 15,750 15,750
o axetat
g.
B= Vitamin B1 dudi dang Thiamin nitrat 2,071 2,071
<
<" | Vitamin B2 du6i dang Riboflavin 1,540 1,540
O
Vitamin B3 duéi dang Nicotinamit 18,900 18,900
Vitamin B5 dudi dang D-Pantothenat canxi 9,209 9,209
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Vitamin B6 duéi dang Pyridoxin hydroclorua 2,772 2,772
Axit Folic dudi dang axit
0,560 0,280
Pteroylmonoglutamic
Axit Folic duéi dang canxi L-metylfolat 0,631 0,316
Vitamin B12 duéi dang Xyanocobalamin
3,120 3,120
0,1%
Biotin dudi dang D-Biotin 0,036 0,036
Tot dudi dang kali iodat 0,316 0,316
Magie dudi dang Magie oxit 94,506 94,506
Ké&m duéi dang K&m oxit 12,450 12,450
Selenit dudi dang natri selenit 0,164 0,164
DPdng dudi dang Pong sulfat monohydrat 2,795 2,795
S&t dudi dang Sat(IT) fumarat 42,588 42,588
DHA dudi dang etyl este, Dau MEG-3™
550,000 550,000
2050EE
Vang sép ong 60,000 60,000
Silic oxit dang keo 5,000 5,000
5 Gelatin 43,500 43,500
=
Vel ;
° §_ Glyxerin 20,000 24,000
233 | Sat oxit do 0,250 0,250
=
S | Sét oxit den 0,300 0,300
(oSS
“«© E
5 Nudc 35,950 35,950

14/39

Theo phwong 4n cu thé khéc, thuc pham bd sung hodc dugc pham theo sang ché
bao gdm +/- 200%, 150% hodc 100%, tdt hon 1a +/- 50%, tot hon 1a +/- 40%, 35%, 30%,
25%, 20%, 15%, 10%, 5% hodc 1%, cta cac thanh phén ctia mdi trong s6 cac cong thirc
G3, G5, G7 hoiac G8 duéi ddy (tinh bing mg trén mdi vién nang d6i voi ché pham nap

va ty 16 phan trdm theo khdi lugng trén tdng lwong cac thanh phan cia vo, d6i véi ché

pham vo):

14
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Bang 2 Ché phadm dinh tinh va dinh lugng d6i véi cong thue G3, G5, G7 va G8.

15/39

Cong | Cong | Cong | Cong
Nguyén liéu tho
thirc G3 |thirc G5 |thirc G7|thirc G8
Vitamin A dudi dang Beta-caroten 30% 17,550 | 17,550 | 17,550 | 17,550
Vitamin A dudi dang Retinol palmitat 1,0 MIO
1,515 | 1,515 | 1,515 | 1,515
UG
Vitamin D3 dudi dang Colecalciferol 1,0 MIO
1,620 | 1,620 | 1,620 | 1,620
UI/'G
Vitamin E dudi dang DL-Alpha tocopheryl
56,302 | 56,302 - -
axetat
Vitamin E dudi dang D-Alpha tocopherol - - 25,650 | 25,650
Vitamin B1 duéi dang Thiamin nitrat 2,158 | 2,158 | 2,158 | 2,158
Vitamin B2 dudéi dang Riboflavin 2,000 | 2,000 | 2,000 | 2,000
/g‘) Vitamin B3 dudi dang Nicotinamit 23,400 | 23,400 | 23,400 | 23,400
<
S
5 Vitamin B6 duéi dang Pyridoxin hydroclorua 3,405 | 3,405 | 3,405 | 3,405
z .
;:D Axit Folic duédi dang axit Pteroylmonoglutamic | 1,080 | 1,080 | 1,080 | 1,080
§7 Vitamin B12 duéi dang Xyanocobalamin 0,1% | 4,200 | 4,200 | 4,200 | 4,200
g
"% Biotin dudi dang D-Biotin 0,051 | 0,051 | 0,051 | 0,051
0
5 Vitamin C duéi dang Canxi ascorbat 128,563|128,563(128,563|128,563
Vitamin B5 duéi dang D-Pantothenat canxi 12,174 | 12,174 | 12,174 | 12,174
Magie duédi dang Magie oxit 69,636 | 69,636 | 69,636 | 69,636
Canxi dudi dang Canxi cacbonat 390,768|390,768|390,768|390,768
St dudi dang sét cacbonyl 31,050 | 31,050 | 31,050 | 31,050
Ké&m dudi dang Kém oxit 18,613 | 18,613 | 18,613 | 18,613
Ddng dudi dang Pong sulfat monohydrat 4,179 - - -
Pong dudi dang Pdng oxit - 1,872 | 1,872 | 1,872
Tot dudi dang Kali iodua 5% 5,102 | 5,102 | 5,102 | 5,102
DHA dudéi dang etyl este, dau ¢4 10/50 EE 512,190|512,190(512,190{512,190
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Vang sap ong 86,275 | 86,275 | 86,275 | 86,275

Lexithin déu nanh 11,745 | 11,745 | 11,745 | 11,745

Gelatin 43,502 143,502 | 43,502 | 43,502

.| Glyxerin 24,000 | 24,000 | 24,000 | 24,000

Cac chit mau dudi dang huyén phti Annatto 8
%

0,794 | 0,794 | 0,794 | 0,794

Ché phdm vo (% khoi
luong/khoi Iuong)

Nudc tinh khiét 31,704 | 31,704 | 31,704 | 31,704

Dang lidu luong bat ky theo séng ché, ngoai trir Vitamin C phai dugc phdi ché it
nhat mot phﬁn duédi dang mudi ascorbat, déu c6 thé duoc phéi ché bang cach str dung
dang dugc dung bét k¥ ciia cac vitamin va/hodc cac khoang chét dugc mb ta & trén, bao
gdm ca mudi clia chiing, ma da dugc biét dén boi nhitng ngudi ¢6 hidu biét trung binh
trong linh vyc nay. Vi dy, cac hop chit Magie dugc dung hitu ich bao gdm Magie stearat,
Magie cacbonat, Magie oxit, Magie hydroxit va Magie sulfat. Cac hop chat sit duoc
dung bao gdm hop chit bét ky trong s cac chat bd sung St (IT) hodc Sat (IIT) da dugc
biét rd, chang han nhu Sat (IT) sulfat, S4t (1) clorua, Sét (II) gluconat, Sét (IT) lactat,
S4t (II) tartrat, phirc hop sit-dudng-carboxylat, St (II) fumarat, Sét (II) sucxinat, Sit
(I) glutamat, Sit (IT) xitrat, St (II) pyrophosphat, St (IT) cholinisoxitrat, St (I0)

cacbonat, va cac loai tuong tu.

Céc vitamin va/hodc khoang chit dugc st dung trong vién nang gel mém theo
sang ché 1a nhing vitamin va khoang chét t6t hon 1a dugc khuyén nghi st dung cho bat
k¥ ngudi nao bi thiéu khoang chit va/hodc vitamin nhu, nhung khong gi6i han ¢ phu nit
c6 thai, phu nit dang cho con bu hogc phu nit ¢ kha néng sinh con dang c¢b ging mang
thai. C4c vitamin va khoang chét ndy dugc st dung voi sd lwong c6 hidu qua dé ting
cuong dinh dudng cho nhiing ngudi bi thiéu khoang chit vi/hogc vitamin nhu, nhung
khong chi gi6i han &, phy nit ¢6 thai, phu nit dang cho con bt hodc phu nit c6 kha néng
sinh con dang ¢ ging mang thai, hodc cho bao thai hodc tré so sinh dang phat trién cta

ho.
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Mbi dang lidu luong c6 thé chira mot hodc nhiéu vitamin, khoang chét néu trén
hogic céc chét dinh dudng khac v6i luong bt ky an toan dé tiéu thy boi nguoi bt ky bi
thiéu khoang chat vi/hodc vitamin nhu, nhung khong chi giéi han 6, phu nit ¢6 thai, phu
nit dang cho con by, hodc phu nit ¢6 kha ning sinh con dang ¢ ging mang thai (ttc 13
luong ma khong gy hai cho ngudi phu nit sit dung thanh thyc pham, hodc khong gay
hai cho thai nhi dang phét trién hozc con dang bu cua ho).

Nhu d3 néu, wu tién 1a cac dang liéu lugng theo sang ché bao gbm chu yéu 1a (a)
hdn hop da vitamin bao gém cac 16 dya trén cong thire R21, R22, G3, G5, G7 hodc G8,
ma chtta Canxi ascorbat trong phan nap thay vi Vitamin C ¢ dang axit Ascorbic, va
khong dugc coi 1a d& v&. Can lwu ¥ 13 hdn hop da vitamin nhu vdy c6 thé chira khoang
thanh phan dinh tinh va dinh lvgng gidng nhu dugce chi ra cho thuc phim b6 sung hoic

duoc phim bat ky trong sb thue phim bd sung hogc dugce pham nay.

Khia canh tht hai cua sang ché d& cap dén phuong phép bd sung nhu céu 4n udng
ciia bt ky ngudi ndo bi thiéu khoang chét va/hoic vitamin nhu, nhung khong chi gi6i
han &, phu nit ¢6 thai, phu nit cho con bu hodc phu nit ¢é kha ning sinh con dang cd
géng mang thai, phuong phép nay bao gdm viéc cho ngudi bi thiéu khodng chét va/hodc
vitamin st dung luong nhw, nhung khong gidi han &, lugng bd sung ché do &n udng cua
dugc phim hodc thuc phém bd sung theo khia canh thu nhét cua sang ché. T6t hon 13,
mot dang liéu don vi ctia dugc phém hoéc thuc phém bd sung dugc str dung cho nhitng

ngudi bi thidu khoang chit va/hogc vitamin mdi ngay.

Khia canh th ba cua sang ché d& cap dén phuong phap lam gidm tinh dé v& cua
duoc phdm hodc thue phdm bd sung & dang vién nang gelatin gel mém, bao gdm hoic
chi bao gém (a) mdt hodc nhiéu vitamin, trong d6 it nhét mot trong sb (cac) vitamin d6
1a Vitamin C & dang axit Ascorbic, va tuy y (b) mot hoac nhiéu khoang chat, va (c) cac
ch4t mang duoc dung hoic chép nhén duoc vé mit thuc phém nhu DHA va/hoac EPA;
trong d6 phuong phép nay bao gdm viéc thay thé mot phan hogc toan bd ham lugng
Vitamin C ¢ dang axit Ascorbic bang Vitamin C ¢ dang mudi ascorbat nhu, nhung
khong chi gidi han ¢, Canxi ascorbat hoac mudi cation hoa tri hai bat ky khac nhu Magie

ascorbat

Ngoai ra, khia canh thir ba cua sang ché con d& cap dén phuong phép lam giam

tinh d& v& cia duge phdm hodc thuc pham bd sung & dang vién nang gelatin gel mém,
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bao gdm hodc chi bao gom (a) mot hodc nhiéu vitamin, trong d6 it nhat mot trong s6
(c4c) vitamin d6 1a Vitamin C ¢ dang axit Ascorbic, va tuy y (b) mot hodc nhiéu khoang
chét, va (c) cac chét mang dugc dung hodc chép nhén dugc vé mat thyuc phém nhu DHA
va/hoic EPA; trong d6 phuong phép nay bao gdm viéc giam mot phan hozc toan b ham
lwong cta Vitamin C ¢ dang axit ascorbic va thay thé né bing mudi ascorbat nhu, nhung
khong chi gidi han ¢, Canxi ascorbat hodc mubi cation héa tri hai bat ky khac nhu Magie

ascorbat.

Cén luu ¥ rang (cac) vitamin, (cac) khoang chét va/hodc cac chat dinh dudng bat
ky khéc dugce chi ra trong khia canh tht nhét cua sang ché ciing ¢ thé ¢6 trong dugc
phém hoéc thuc phém bd sung dugc xac dinh trong khia canh thi ba ctia sang ché. Theo
mot phuong an dugc uu tién, dugc phém hoac thuc phém bd sung dugc xac dinh theo
khia canh tht ba cua sang ché, 1a dugc phadm hoic thuc pham bd sung chira Vitamin C
& dang axit ascorbic, va it nh4t mot vitamin khac duoc chon tir nhém bao gém hodc chi
bao gdm Vitamin A (nhu B-Caroten), Vitamin B1 (nhu mudi Thiamin), Vitamin B2 (nhu
Riboflavin), Vitamin B3 (nhu Nicotinamit), Vitamin B5 (nhu mudi Pantothenat),
Vitamin B6 (nhu Pyridoxin mubi), Vitamin B12 (nhu Xyanocobalamin), Vitamin D
(nhu Colecalciferol), Vitamin E (nhu o-Tocopheryl axetat), Vitamin B9 (nhu axit Folic
hodc axit Metafolin) va Vitamin H (nhu Biotin). Tt hon nira 13, dugc phdm hoic thuc
phém bb sung dugc x4c dinh theo khia canh thit ba cua sang ché 1a ché duoc phdm hoic
thuc phdm bd sung chtta Vitamin C & dang axit ascorbic, va it nhét mot vitamin khac
dugc chon tir nhém bao gdm hodc chi bao gdm Vitamin A (nhu Retinol palmitat va -
Caroten, Vitamin B1 (nhw mudi Thiamin), Vitamin B2 (nhu Riboflavin), Vitamin B3
(nhu Nicotinamit), Vitamin B5 (nhu Pantothenat), Vitamin B6 (nhu mudi Pyridoxin),
Vitamin B12 (nhu Xyanocobalamin), Vitamin D (nhu Colecalciferol), Vitamin E (nhu
DL-a-Tocopheryl axetat, DL-a-Tocopherol hogc D- a-Tocopherol), Vitamin B9 (nhu
axit folic), va Vitamin H (nhu Biotin). Tét hon nita 13, duoc phém hodc thuc phém bd
sung dugc xac dinh theo khia canh thi ba cta sang ché, 1a duogc phém hoac thuc phém
bd sung chtra Vitamin C & dang axit Ascorbic, va it nhat mdt vitamin khac duge chon
tir nhom bao gdm hoic chi bao gdm Vitamin A (nhu B-Caroten), Vitamin B1 (nhu mudi
Thiamin), Vitamin B2 (nhu Riboflavin), Vitamin B3 (nhu Nicotinamit), Vitamin B5
(nhu Pantothenat), Vitamin B6 (nhu mudi Pyridoxin), Vitamin B12 (nhu
Xyanocobalamin), Vitamin D (nhu Colecalciferol), Vitamin E (a-Tocopheryl axetat),
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Vitamin B9 (nhu axit Folic hogc axit Metafolin), va Vitamin H (nhu Biotin); va trong
d6 duoc pham hoic thue pham b6 sung ndy con bao gdm cac khoang chét duoc chon tir
danh sach bao gdm hodc chi bao gdm Sét (nhu St (IT) fumarat), Tot (t6t hon 13 Kali
iodat), Magie (t6t hon 12 Magie oxit), K&m (t6t hon 1a K&m oxit), Selenit (nhw Natri
selenit) va Pong (ot hon 14 ddng sulphat), hogc két hop bét ky ctia chung. Té6t hon nita
1a, dugc phém hodc thuc phém bd sung duge x4c dinh theo khia canh thr ba cua sang
ché, 1a dugc pham hodc thuc phém bd sung chira Vitamin C & dang axit ascorbic, va it
nhat mot vitamin khac dugc chon tir nhém bao gém hoéc chi bao gém Vitamin A (nhu
Retinol palmitat va B-Caroten), Vitamin B1 (nhu mubi Thiamin), Vitamin B2 (nhu
Riboflavin), Vitamin B3 (nhu Nicotinamit), Vitamin B5 (nhu mudi Pantothenat),
Vitamin B6 (nhu Mudi pyridoxin), Vitamin B12 (chang han nhu Xyanocobalamin),
Vitamin D (nhu Colecalciferol), Vitamin E (nhu DL-a-Tocopheryl axetat, DL-o-
Tocopherol hodc D-o-Tocopherol), Vitamin B9 (nhu Axit folic), va Vitamin H (nhu
Biotin); va trong d6 dugc pham hoic thuc phim bd sung nay con bao gbm cac khoang
chit duogc chon tir danh sach bao gdm hoic chi bao gdm Sét (nhu sét cacbonyl), Tot (t6t
hon 1a Kali iodua), Canxi (t5t hon 13 Canxi cacbonat), Magie (t5t hon 12 Magie oxit),
K&m (t6t hon 1a K&m oxit), va Pdng (6t hon 1a ddng sulphat va/hogc dong oxit), hodc

két hop bat ky ctia chung.

Khia canh tht tu cua sang ché, dé cap dén phuong phap diéu ché hoic tong hop
duoc phdm hodc thuc phdm bd sung theo khia canh thtt nhét cua sang ché, thich hop dé
bd sung nhu cdu an udng cla bat k¥ ngudi ndo bi thiéu khoang chét va/hodc vitamin
nhu, nhung khong chi giéi han &, phu nit ¢6 thai, phu nit dang cho con ba hoédc phu nit
¢6 kha ning sinh con dang ¢ ging mang thai. Tét hon 13, phuong phéap didu ché néu
trén 12 @ didu ché mot dang liéu don vi dugce pham hoidc thuc phdm bd sung, ma c6 thé

duoc sit dung mot 1an mot ngay.

Cudi cung, du tinh 1a dAu hiéu bat ky duge mo ta & day c6 thé duoc két hop tuy
y v&i phuong 4n bat ky trong s6 phuong phép, st dung y té, bo kit va st dung bo kit bat
ky theo sang ché; va phuong 4n bét ky duoc ban ludn trong ban mo ta nay déu c6 thé
duoc thue hién dbi voi phuong an bat ky trong s6 cac phuong 4n vira néu. Cén hiéu rang
cac phuong 4n cu thé duge md ta & day duge thé hién bang cach minh hoa chir khong

phai 1a cac giéi han cua sang che.
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Toan bd cac cong bo, va don yéu cau cap bang sang ché duge két hop vao day
bing céach vién din ¢ mirc d6 twong ty nhu theé mdi cong bo hodc don yéu cau cap bang

sang ché dugc chi ra mgt cach cu thé va riéng biét de duge két hop bang cach vién dan.

Viéc str dung thuat ngtr s6 it “mot” c6 thé cé nghia 1a “mot”, nhung cling phu
hop v6i nghia “mot hodc nhiu”, “it nhit mdt”, va “mot hodc nhiéu hon mot”. Vige su
dung thuat nglt “khac” cling ¢ thé d& cap dén mot hodc nhiéu. Viée st dung thuét ngf
"hodc" trong phan yéu ciu bao ho duge st dung dé chi "va/hodc" trir khi dugc quy dinh
r0 rang dé chi céac luva chon thay thé duy nhét hoic cac lua chon thay thé loai trr 1an

nhau.

Nhu duoc st dung trong ban md ta nay va (cac) diém yéu cau bao ho kém theo,
céc tr “bao gdm” (va dang bat ky cia bao gdm, nhu “gdém” va “gdm c6”), “c6” (va dang
bét ky ctia c6, nhu “mang”), “ké c4” (va dang bat ky ctia ké ca, nhu “bao gdm ca” va
“gdm c4”) hodc “chira” (va dang bét ky cta chira, nhu “c6 chira” va “chia dung”) 13 c6
nghia bao gdm hogc két thiic mé va khong loai trir céc yéu td hodc c4c budc phuong
phap khéc, chua dugc néu. Thuat ngft “bao gdm” cling bao ham va bdc 1 rd rang cac
thuat ngit “chi bao gém” va “vé co ban 14 chi bao gém”. Nhu dugc sir dung & day, cum
tir “vé co ban 1 chi bao gdm” giéi han pham vi cia yéu cau bao hd & cac nguyén liéu
hodc budc duge xac dinh cu thé va cac nguyén liéu va cac budc ma khong lam anh
hudng cdt yéu dén (cac) ddc tinh co ban va méi ciia sang ché duoc yéu cau bao ho. Nhu
duoc st dung ¢ day, cum tir "chi bao gém" loai trir yéu td, budc hodc thanh phén bat ky
khong dugc chi rd trong yéu cau bao ho ngoai trlr, vi du, céc tap chét thuong duoc két

hop véi yéu té hodc gi6i han.

Thuét ngit “hodc két hop ctia ching” nhu dugc sir dung ¢ day dé chi tat ca cac
hoén vi va két hop ctia cac dbi tuong dugce liét ké trude thuat ngit nay. Vi dy, "A, B, C,
hoac két hgp cua chung” dugc dy tinh bao gém it nhat mot trong sb: A, B, C, AB, AC,
BC, hodac ABC va, néu thr tw 1a quan trong trong ngft canh cu thé, con bao gdm BA,
CA, CB, CBA, BCA, ACB, BAC, hodc CAB. Tiép theo vi du nay, dac biét bao ham la
cac tb hop chra sy 1ap lai ciia mot hodc nhiéu dbi twgng hozc thuat ngft, nhu BB, AAA,
AB, BBC, AAABCCCC, CBBAAA, CABABB, va tuong tu. Ngudi ¢6 hiéu biét trong
linh vuc s& hiéu rang théng thuong khong c6 gidi han vé sb luong dbi twong hodc thuat

ngit trong két hop bat k¥, trir khi duoc chi ra 1 rang theo cach khéc tir ngit canh.
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Nhu dugce st dung ¢ day, cac tw g??m ding nhu, khong chi giéi han ¢, "khoang",
"xung quanh", "x4p xi" dé cap dén mot diu kién ma khi duoc thay doi nhu vay dugc
hidu 12 khong nhat thiét phai tuyét d6i hodc hoan hao nhung s& dugc coi la du gan d6i
v6i ngudi ¢6 hidu biét trung binh trong linh vuc dé dam bao chi dinh diéu kién nhu c6
mat. Mirc 4o ma ph?ln md ta c6 thé thay d6i s& tiry thudc vao muc do thay dbi 16n nhu
thé nao c6 thé dugc thuc hién va van ¢ ngudi co hiéu biét trung binh trong linh vuc
nhan ra ddu hiéu da thay doi 1 van c6 céc dic diém va kha nang can thiét cia déu hiéu
chua duoc thay dbi. N6i chung, nhung theo ban luén & trén, mot gia tri s6 ¢ day duoc
bién ddi bing mot tir gAn diing nhu "khoang" c6 thé thay doi so véi gid tri dd néu = 1, 2,
3,4,5,6,7, 8,9 hodc 10%. Theo do, thuat ngit “khoang” ¢ thé c6 nghia 1a gia tri dugc
chi dinh + 5% gia tri cia n6, tét nhat 1a gi4 tri dugc chi dinh £ 2% gid tri ctia nd, tot nhét

14 thuat ngit “khoang” c6 nghia 1a chinh x4c gia tri dugc chi dinh (+ 0%).

Vi du thwe hién sang ché

Vi du 1: Péanh gi4 cac dic tinh vat ly theo thoi gian clia cac cdng thirc méi thu dugc tur

c4c san phim tiéu chuén da vitamin / da khoang chét (STD1 va STD2)

Muc dich cua vi du nay 1a tim ra cac nguyén nhan gdc ré c6 thé gay ra tinh gion
clia cAc san phdm tiéu chudn da vitamin / da khoang chit STD1 va STD 2, thanh phan
dinh tinh va dinh lwong ctia mdi trong hai san pham nay dugc x4c dinh trong Bang 4
dudi day.

Trong trudmg hop nay, can luu y rdng céc tic gia sang ché da chuan bi cac san

pham ndy theo cdc phwong phap diéu ché chuin (STD) nhu dugc mo ta dudi day:

- Dibu ché ché phdm nap:
Vit liéu nap thu duge bang cach tron dAu va vang sap ong & nhiét d6 60°C dén
65°C. Khi toan bd vang sap ong dugc hoa tan, nhiét 4o dugc giam xuéng 45°C.
Sau do, cac khoang chéat dugc bd sung va duoc tron. Trong budce thi hai, nhiét
do duoc giam dén 30°C va cac hop chét vitamin dugc bd sung. Sau do, hdn hop
diéu ché duoc tron, 1am d@)ng nhét, khir khi va ray. Hon hop dugc bdo quan trong
thung kin véi khi nito trude khi bao nang.

- bicu ché ché pham vo:
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Khéi gelatin thu duoc bang cach tron va 1am néng chay chét 1am déo, gelatin va
chét tao mau oxit sit trong nudc tinh khiét trong chan khong.
- Quy trinh bao nang:
Vat liéu nap va khoi gelatin dugce xit Iy thanh céc vién nang gelatin mém bing
cach st dung méy bao nang. Hon hop triglyxerit chudi mach trung binh véi
lexithin dugc stir dung dé 1am tron dai bang va 1am chét chéng dinh cho vién nang.
- Quy trinh lam khd:
Vién nang gelatin mém thu dugc sau d6 duge lam kho. Ban dAu, qué trinh 1am
kho duoc thuc hién bang cach sir dung may sdy quay. Budc lam kho cubi cling

1a trén khay trong may sy tinh.

Céc tac gia sang ché cling diéu ché cac san phim nhu vay bang cach str dung cic phuong
phép diéli ché khac nhau. Ly do st dung cac phuong phéap didu ché khac nhau 12 vi da
biét rang bang cach didu chinh cac thong sd cua quy trinh bao nang va kiém soat céc
diéu kién 1am kho va bao quan, c¢6 thé giam dugc do gion cla vién nang gel mém. Trong
trudng hop nay va nhu duge phan anh trong Bang 3 dudi day, cac thong s6 sau da duge

thir nghiém lién quan dén c4c phuong phép diu ché chuan:

- Quy trinh bao nang
o  Tudi gelatin: 12 gid va 72 gid
e DO day dai gelatin: 0,92, 0,95 va 1,00 mm
e Chét lam tron bén trong: hdn hgp cua triglyxerit chudi mach trung binh va

lexithin ho#c vaselin

- Quy trinh 1am kho
e S6 lugng quat véi ludng khong khi “bat” trong may sdy dong: 2 hodc 4 quat
e Didu kién lam khd tinh: 22°C / d6 4m twong ddi 20% hodc 27°C / dd am
turong d6i 10%

Dé danh gia d6 gion cua vién nang gelatin mém duogc san xuit bang cic phuong
phép khac nhau, thr nghiém ndi bo da duoc trién khai. Phuong phap nay bao gdm viéc

dat tirng vién nang lén b¢ thir nghiém kim loai sao cho dudng nbi luon song song véi
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dia (Fig.1A), trong d6 vi tri ctia vién nang duoc coi la quan trong d6i voi thir nghiém vi
vi tri d6 c6 anh hudng rd rang dén két qua. Ong metacrylat, c6 dudng kinh trong 1a 30
mm, duong kinh ngoai 14 40 mm va chiéu cao 12 100 mm, dugc chon va dinh vi sao cho
vién nang nidm ¢ gitta 6ng (Fig.1B). Mot qua nang 100 g dwoc dat trén b va dat lén
phén trén cung cua n6 (Fig.1C) va sau d6 bé dugc mo dé qua nang roi 1én vién nang
(Fig.1D), sau khi qua néng roi xudng, tinh toan ven ctia vién nang dugc kiém tra (Fig.1E

va Fig.1F).

Thir nghiém dugc thyc hién trén mot mau dai dién (25 vién nang) va két qua duoc
biéu thi bang phan trim vién nang bi v&. San pham dugc coi 1a d& v khi ty 18 phan tram

vién nang bi v& 12 trén 12 phan tram.

Bang 3. Két qua do dé v cua cac cong thirc STD va céc Thir nghiém T1-T8 trong

khoang thoi gian 3 thang.
Do dé vo (%)
) Poday | Chat | S6
Tuoi 5
s cua dai lam |lugng| Dicu kién
Mau | Gelatin TO |TIM | T2M | T3M
. gelatin | tron bén| quat lam kho
(gi0) .
(mm) trong | "bat"
22 °C/ d6 am
STD 1 | 13-46 0,92 |Lexithin| 3-4 turong ddi 0| 72 | 84 | 88
20%
Tht 27°C/do am
nghiém | 13-46 0,92 |Lexithin| 3-4 | tuong dbi10 | 12 | 92 100
1 %
Thur 22 °C / ) am
nghiém| 12 0,95 |Lexithin| 2 tuong ddi 0 | 8 | 80 | 84
2 20%
Thu 22 °C/ dd am
nghiém| 12 1,00 |Lexithin| 2 twong déi | 0 | 76 | 88 | 88
3 20%
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Thr 22°C / d9 4m

nghiém| 12 1,00 |Lexithin| 4 tuong ddi | 0 | 56 | 76 | 88
4 20%

Thr 22°C / d9 am

nghiém | 12 0,95 |Lexithin| 4 twongddi | 0 | 96 | 100 | 80
5 20%

Thu 22°C/ d6 am

nghiém| 72 1,00 |Lexithin| 2 trong ddi | 0 | 52 | 96 | 64
6 20%

Thtr 22 °C / d6 am

nghiém| 72 1,00 |Lexithin| 4 twong ddi | 0 | 72 | 80 | 64
7 20%

Thtr 22°C/ d9 4m

nghiém| 13-46 | 0,92 | Vaselin| 3-4 | twongddi | 0 | 52 | 84 | 96
8 20%

R rang tir cac két qua trén 12 san phim tiéu chuan, khong phu thudc vao phuong

phép diéu ché ctia ching, dan dén do gion cla vién nang (vién nang v& > 12%).

Do d6, ngoai viéc danh gia tac dong dén do gion cuia san phdm theo cac phuong
phap khéac nhau dugc thir nghiém, céc tic gia sang ché da danh gi thém cac nguyén
nhan gay ra tinh d& v& bang cich chuén bi cac thanh phan dinh tinh va dinh lugng khac
nhau thu duogc tir cac cong thirc chuan da vitamin / da khoang chét (xem thanh phan cta
céc cong thie tir R1 dén R22 trong Bang 4 va Bang 5 dudi day), bao gbm céc thay doi

trong cong thirc vo va cong thirc ché phdm nap.

V& van dé nay, nhu dugc md ta trong tai liéu chuyén nganh, loai nguén géc
gelatin, loai phuong phap bién tinh, khéi lvong phén tir, 4 bén Bloom - ¢6 thé anh
hudng dén do gion cua vién nang gel mém. Hon nita, tiy thudc vao loai va sb lugng

chit déo héa duge sit dung, hién tugng dé v c6 thé duge giam bét.

Mit khac, cac tac gia sang ché danh gi4 hidu qua cta viéc thay thé cac chat dinh
dudng hoac ta dugc khac nhau, ma dugc thy trong ché phim nap. Cu thé 13, cac tac gia
sang ché da xac dinh su c6 mit hay khong ¢6 mat ciia Magie oxit, Tricanxi phosphat,
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Glyxerin (& cac ndng d6 khac nhau), Lexithin va silic oxit dang keo trong ché pham nap.
Céc tac gia sang ché dd danh gid thém hidu qué cla viéc thay thé axit Ascorbic bing
Canxi ascorbat, K&m sulphat bang Kém oxit, Sét (1I) sulphat bang St (I) fumarat va
loai dAu DHA thay thé Etyl este dau ca DHA thanh Triglyxerit dau c4 DHA. Hon nita,

cac lwong sdp ong khéac nhau cling dugc kiém tra.

Dé tuan thu céc théng s6 k§ thuat vé lugng chét dinh dudng trén mdi vién nang
vakich thudc (hinh thuén dai 13), khéi lugng nap trén mdi vién nang da dugc diéu chinh

dua trén cac thong so vét ly cia moi ché pham nap.

Céc thanh pham khéac nhau dugc déng goi trong céc tli polyetylen va dugc bao
quan & didu kién nha kho (nhiét do ndm trong khoang tir 15°C dén 25°C).

Dé tim ra nguyén nhén cua do gion, d§ dé vd cua cac 16 khac nhau (cong thic
STD va cac cong thirc R1 - R22) duge thir nghiém thém & cac thoi diém khac nhau (thoi
didm 0, 1 thang, 2 thang, 3 thang, 6 thang, 9 thang va 12 thang). Két qua duoc biéu thi

bang ty 18 phan trim vién nang bi v& va dugc tdng két trong Bang 6 dudi day.

Dé dénh gi4 tham bién do d& v& cta mdi 16 theo thdi gian, kiém dinh trung vi
Mood dugc st dung (95,0% CI). Céc gia tri thu dugc thé hién rang d6 d& v& clia c4c san
pham khic nhau gia ting dang ké theo thoi gian (gia tri p < 0,05) ngoai trir d6i véi cac
cong thirc R20, R21 va R22 (gia tri p > 0,05).

Péi vai 16 R20, trong d6 ché phdm nap khong chira Vitamin C & dang bét ky, thu
dwoc 0% vién nang bi v& & cac thoi diém 14y mau khac nhau dugc thir nghiém. Do do,

cong thirc R20 khong dé v sau 12 thang tir ngay san XUuat.

Lién quan dén két qua do dé vo dbi vé6i cac cong thirc R21 va R22, trong d6 ché
pham nap chira Vitamin C & dang Canxi ascorbat, khong thay c6 khac biét c¢6 y nghia
theo thoi gian. Ca hai san phdm déu khong thé hién van dé vé do dé v& sau 12 thang tinh

tir ngay san xuat.

Do d6, Vitamin C dudi dang axit Ascorbic c6 lién quan dén nguyén nhan gdc ré
ctia su d& v cua cac san pham da vitamin / da khoang chét duoc thiét ké (STD 1 va
STD2). Viée sit dung Vitamin C duéi dang Canxi ascorbat cho phép chira Vitamin C
trong céc san pham da vitamin / da khoang chét duoc thiét ké ma khong gay ra su dé vo

cua né.

25
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Vi du 2 Panh gi4 tinh chit vat Iy theo thoi gian ctia 16 G1 va G2 méi.

Hai cong thitc khéc nhau G1 va G2 duogc thiét ké dé dat duge ché do bd sung da
vitamin / da khoang chét trude khi sinh hoan chinh trong mot vién nang gel mém (xem
Bang 7). Theo thoi gian, cac vAn d& vé& do dé vo da duoc quan sat doi véi ca hai cong

thirc nay (xem Bang 8).

Dé x4c dinh nguyén nhan goc ré cia sy dé vd doi v6i cac che pham nay, cac thay

dbi sau dy da dugc thuc hién dé tao ra siu ché phdm méi (G3 - G8) ¢ trong Bang 7.

- Céc thay dbi v& cac ché pham nap dugc thyc hién:
e Axit ascorbic thanh Canxi ascorbat;
e Ddng sulfat thanh Pdng oxit; va
e DL-a-Tocopheryl axetat (Vitamin E téng hop) thanh D-Alpha tocopherol
(Vitamin E tu nhién).

- Céc thay dbi vé cac ché pham vo ciing duge thuc hién:

e Gelatin A thanh Gelatin B.

V& vén dé nay, nhu dugc mo ta trong tai liéu, loai ngudn goc gelatin, loai phuong
phap bién tinh, khdi lwgng phan tir, @ bén Bloom - ¢6 thé anh huéng dén do gion cua

vién nang. Do d6, cac loai gelatin khac nhau da dugc thir nghiém.

D4 tuan thu cac thong s6 k§ thudt vé cong bd trén nhan ciia mdi chét dinh dudng
trén mot vién nang va kich thudc tiéu chun cia san pham (hinh thudn dai 22), khoi
lwong nap trén mdi vién nang da dugce diéu chinh.

Céc thanh phim cta mdi 16 néu trén dugc 1am kho & nhigt do 22°C va do am
tuong d6i 20%. Quy trinh 1am kho duoc dimg lai khi d6 déo cua vién nang dat 7,0 N.
Céc vién nang ctia mdi 16 khac nhau dugc dong goi trong tii polyetylen va bao quan &

didu kién nha kho (nhiét d6 tir 15°C dén 25°C).

Pé tim ra nguyén nhén ctia d gion, do dé v ctia cac 16 khac nhau (cac cong thire
G1 - G8) duoc thir nghiém thém & céac thoi diém khéac nhau (thoi diém 0, 1 thang, 2
thang, 3 thang va 6 thang). Két qua dugc biéu thi bang ty 1¢ phan trdm vién nang b v&

va duoc tdng két trong Bang 8 dudi day.

32



48454

Dé dénh gi4 tham bién do d& v& cta mdi 16 theo thoi gian, kiém dinh trung vi
Mood dugec st dung (95,0% CI). Céc gia tri thu dugc thé hién réng dd dé v cua cac san
pham khéc nhau gia ting déng ké theo thoi gian (gid tri p < 0,05) ngoai trir d6i vé6i cac
cong thirc G3, G5, G7 va G8 (gia tri p > 0,05) van & gid tri nhé hon 12% s6 vién nang
bi v& theo dd én dinh. Yéu t6 chung ctia céc cong thirc ndy 1a sir dung Vitamin C nhu
Canxi ascorbat.

Do d6, do dé v& cia cac san phém da vitamin / da khoang chét duoc thiét ké c6
lién quan dén loai Vitamin C. Céc cong thirc ¢6 Canxi ascorbat khong dugce coi la dé v
vao thoi diém 6 thang. Tuy nhién, c4c cong thirc ¢6 axit ascorbic duge coi la dé v& gia

tang do dé v& cua chiing theo thoi gian.
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YEU CAU BAO HO

1. Phuong phép 1am giam tinh d& v& cta dugc phdm hoac thuc pham bd sung &
dang vién nang gelatin gel mém chtra (a) mot hodc nhiéu vitamin, trong d6 it nhat
mdt trong s6 (cac) vitamin d6 12 Vitamin C & dang axit Ascorbic, va tily ¥ (b)
mdt hodc nhiéu khoang chét, va (c) cac chit mang dugc dung hoic chap nhén
duoc vé mat thue pham nhu DHA va/hodc EPA; trong d6 phuong phap ndy bao
gém viéc thay thé toan bd ham lugng Vitamin C & dang axit Ascorbic béng

Vitamin C & dang Canxi ascorbat hodc Magie ascorbat.

2. Phuong phép theo diém 1, trong d6 dugc phim hozc thuc pham bd sung dugc
x4c dinh trong phuong phap nay la dugc phdm hodc thuc pham bd sung chira
Vitamin C dudi dang axit ascorbic, va it nhat mot vitamin khac duogc chon tir it
nhét mét loai trong danh sich bao gém: Vitamin A, Vitamin B1, Vitamin B2,
Vitamin B3, Vitamin B5, Vitamin B6, Vitamin B9, Vitamin B12, Vitamin H,
Vitamin D, Vitamin E, Cholin, va Vitamin K, hoéc két hop bét ky ciia chung; va
tiy ¥ trong d6 dugc pham hodc thuc pham bd sung nay con chira it nhét mot
khoéng chit duoc chon tir it nhit mot loai trong danh sach bao gém: Sét, Todua,
Magie, Canxi, K&m (duéi dang K&m oxit hodc Kém sulphat), Selenit (dudi dang
Natri selenit) va Dong (t6t hon 1 dudi dang Pdng sulphat hodc Pdng oxit), hodc

két hop bt ky ctia chiing.

3. Phwong phép theo diém 2, trong d6 Vitamin A 13 Retinol palmitat hodc B-

Caroten.

4. Phuong phép theo diém 2, trong d6 Vitamin B1 1a Thiamin hogc Thiamin

mononitrat.

5. Phuong phap theo diém 2, trong d6 Vitamin B5 1a Axit Pantothenic hodc Canxi

pantothenat.

6. Phuong phap theo diém 2, trong d6 Vitamin B6 1a Pyridoxin hodc Pyridoxin

hydroclorua.
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7. Phwong phéap theo diém 2, trong d6 Vitamin B9 1a Axit Folic hodc Metafolin.
8. Phuong phép theo diém 2, trong d6 Vitamin D 13 Vitamin D3.

9. Phuong phap theo diém 2, trong d6 Vitamin E 1a DL-a-Tocopheryl axetat hogc
dué6i dang Vitamin E tu nhién hodc tong hop.

10. Phuong phap theo diém 2, trong d6 Cholin 1a Bitartrat cholin.

11.Phuong phap theo diém 2, trong d6 Sét 12 Sét cacbonyl, Sat(Il) fumarat hodc
S&t(II) sulphat.

12. Phuong phap theo diém 2, trong d6 lodua la Kali iodua hodc iodat.
13.Phuong phap theo diém 2, trong d6 Kém 12 K&m oxit hodc Kém sulphat.
14.Phuong phap theo diém 2, trong d6 Selenit 12 Natri selenit.

15.Phuong phap theo diém 2, trong d6 Ddng 12 Pdng sulphat hoic Ddng oxit.
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Fig. 1

A) B) C) D) E) F)





