Ky Nguyén M¢éi Cua bam
Tai Sao Cac San Pham Sira Hoa Ky Puo’'c Phan Phéi Dén Nhiéu Thi Trwo'ng
S Dung Pam

Ngudi tiéu dung thudng muén tim hiéu thém théng tin vé nguén géc va phucng thic sdn xudt thuc pham dé ho c6 thé cam
thay an tdm vé nhiing gi ma ho dang st dung. Tinh dén nam 2017, 40% ngudi tiéu dung Hoa Ky tim kiém céc loai thuc pham
va d6 uéng dé gitip quan ly stc khde clia ho mot cach téng thé!' 78% ngudi tiéu dung Hoa Ky tin rdng dam gép phan vao
ché& d6 an uéng lanh manh va mét nra trong s6 do cho biét ho muén tang thanh phan dam nhiéu hon trong ché d6 én uéng
clia ho.2 Trong khi d6, dan s6 thé gidi udc tinh tang [én 9,8 ty vao nam 2050, lam gia tang m&i lo ngai vé viéc dam bao ngudn
cung trong tuong lai va nhu ciu vé cac nguyén liéu dam bén viing.> Nhu ciu tiéu thu dam tang cao da thuc ddy hanh dong
cla cac cong ty thuc phdm da quéc gia nhdm tim nguén cung dam da dang. Viéc xac dinh, tach chiét va mé ta dac tinh cda
dam tU nhiéu nguén khac nhau dan dén c6 hon 300 hé s6 bang sang ché vé dac tinh clia dam va cac ing dung thuc pham tur

nam 2012 dén nadm 2017.*

Nhiéu loai dam déng vat, thuc vat va dam don bao dang dugc dua ra thi trudng dé sit dung trong thuc phdm va nudc giai
khat. Vi rat nhiéu su lua chon, cac nha xay dung céng thic ché bién thic an can phai dugc thong bao day da khi xay dung
cac gidi phap thuc phdm va nudc gidi khat. Viéc chon diing nguyén liéu dam la diéu bat budc dé tao ra cac san phdm co
nhing thuéc tinh chic nang va dinh dudng, mui vi va hinh dang bén ngoai dap (ng yéu cau ctia ngudi tiéu dung. Khong
phai tat ca cac loai dam déu tao ra nhiing thudc tinh nay nhu nhau. Bao cao nay sé thao luan cach thiic nguyén liéu dam
whey va dam stra ddc biét dap ing yéu cau clia ngudi xay dung céng thiic ché bién dé tao cac nguyén liéu 6n dinh, bé
duéng, c6 chiic nang, hap dan vé mui vi, da dang va an toan dé st dung trong cac sdn phdm thuc pham va dé uéng.

BAN CO BIET?

Bo c6 ddng gop dac biét vao hé théng thuc phadm toan cau vdi viéc cung cap chat dinh duéng quan trong cho con ngudi
trong khi van stir dung hiéu qua thiic an ma con ngudi khong an dugc va bé sung chat dinh dudng cho dat bang phan bon.
Dudi day la cac ndi dung quan trong trong moi phan ctia bao céo:

San Xuat Bén Viing - Thong qua ky thuat cham séc va quan ly bo
hién dai, Hoa Ky la nudc dan dau thé gidi vé nang suat stta vai qua
trinh san xut d3dm bao giam thiéu lugng khi thai carbon trong khi van
thac ddy cac sang kién phat trién bén viing.
Ché Bién - Vi dam sira tu nhién hoa tan trong nuéc nén ching doi hoi
it budc xtr ly hon so véi cadc nguén dua trén thuc vat/cac loai hat khéac
Dinh Duéng - cac loai dam tu nhién dugc tim thdy trong sira xét vé
mat chat lugng la loai dam chua tiing tim thay trong cac nguén khac
va chung luén mang lai lgi ich trong tat ca cac giai doan s6ng clia con
ngugi:

« Gidm nguy ca coi coc & nhirng ngudi dé bi tén thuang.

« Cung cap dinh dudng quan trong cho stic khée clia ngudi me

va tré sa sinh.

- HO trg quan ly can nang.

« Tang cudng phuc hoi sau tap luyén.

« Hé trg phuc héi co bdp do qua trinh ldo hoa

Chuic Nang/Cam Giac - Khong c6 bat ky loai dam nao khac ngoai stia
¢6 thé cung cap nhiéu chiic nang cho ca thé trong khi van dam bao

moét danh sédch nguyén liéu don gian va huong vi tu nhién phu hop véi
mong mudn clia ngudi tiéu dung.

Linh Hoat Trong S& Dung - Nguyén liéu stta pht hgp cho hau hét
moi Ung dung.

Pam Bao Ngudn Cung - San lugng siia clia Hoa Ky dugc dam bao
quanh nam cung véi chat lugng nghiém ngat luén dam béo su phan
phéi 6n dinh cdc nguyén liéu sita chat lugng.
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SAN XUAT BEN VUNG: CAM KET CUA NGUGI NONG DAN SAN XUAT SUA HOA KY

Trong nhiéu nam, néng dan My da st dung cong nghé va thuc hanh quan ly tién tién dé tang hiéu qua va gidm tac dong
dén moi trudng trong cac hoat ddng san xuat cia ho. Theo Ca quan Bao vé Méi trudng Hoa Ky (EPA), dén nam 2030, téng
phat thai khi nha kinh (GHG) do hoat déng chan nu6i ctia Hoa Ky (tat ca dong vat, ca thit va sita) sé chiém 14% so v&i mic
31% do hoat dong san xuat dién, 27% do hoat dong van tai va 13% do hoat déng trong trot.°

Trong nam 2008, ndng dan san xuat stta clia Hoa Ky da thanh lap Trung Tam Cai Tién Bg Sita Hoa Ky dé danh gia, quan

ly va cai thién khéng ngting tinh bén vitng vé moi trudng, xa hoi va kinh té cia nganh cong nghiép sita Hoa Ky tir trang
trai dé€n ban an. Két qua la, danh gia vong dai (LCA) da dugc hoan thanh dé hiéu tac déng maéi trudng clia qua trinh san
xudt, ché bién va van chuyén sita. Ngay nay, nganh sita clia toan Hoa Ky chi phat thai khoadng 2% GHG, tiéu tén khoang
5% lugng nudc va st dung chi 9% dat dai.° Vi dy, nhiing tién bo trong thuc hanh néng nghiép va quan ly tir ndm 1950 dén
2017 da gitp néng dan san xudat sira tang thém 60% lugng sa véi sé lugng bo sia it hon 16 triéu con, gidm khodng 66%
Iuong khi thai carbon.” Nghién ciu dang tiép tuc thuc hién dé xac dinh cac cong nghé va phuang phap thuc hanh mai
nham ti€p tuc giam thém nhirng tac déng nay.

Ngudi ndng dan My xay dung trang trai bo sira va nuéi duéng ching theo nhitng phuang thiic phu hgp, hai hoa vai diéu
kién thai tiét va tai nguyén cta ting khu vuc.® Trén 97% céc trang trai bo sta clia Hoa Ky la cac doanh nghiép thuéc sé
hitu gia dinh thudng dugc truyén qua nhiéu thé hé. Néng dan chin nuéi bo sira Hoa Ky lam viéc quanh nam dé dam bao
su thodi mai cho bo bang cach cung cdp ché d6 an uéng lanh manh, can bang dinh dudng, chuéng trai dam bao, c6 hé
théng quat théng gi6, he thdng lam mat, don chudng bang HINH 1: DONG GOP CUA NGANH CONG NGHIEP SUA
ca‘t/nucc, ...vde t(])l uE hc~>a su th~oé| mél cho bO.\I/\I nhitng con PEN SU PHAT TRIEN BEN VUNG

bo dugc cham séc tot sé cho sita nhiéu hon, hiéu qua hon.

Chan nudi bo sra 1a mot hoat dong tai s dung chat dinh
duéng. Khodng 80% thuc &n clia bod con ngudi khong thé an

dugc - con ngudi khéng thé tiéu hoa dugce nhiing chat nay. Vi 2
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< Sz A 1s .\ . ae a4 - Nguoi néng dan tai %
su thang lgi/thang trong viéc lam gidm lugng chat thai di vao I sir dung chéit dinh dudng trong ) %,
bai rac - bo an toan bd than cay ngé, con ngudi an hat ngo & / chdtthaiolabobing cdch sirdung % 7/;
N . R L ) . . S ,. chiing lam phan bén cho cay trong <
trén 16i ngo, con bd dn vé hanh nhan, con ngudi an hat hanh 9 { @& cung cap thyc pham cho con nguol <
A N x 2 Py \: <z N N . NS va thirc &n cho déng vat O
nhan, con bo an vé hat bong, con ngusi mac do lam tu sgi w ; Z
bong. Thém vao do, con nguoi hudng Igi nguon zdinh duéng Q %
tuyét vai ma con bo dem lai ti viéc bién cac thanh phan con §’ o
ngudi khéng thé an dugc thanh ngudn sita giau dinh duéng § - %
. A o o s s Hé théngphangiai | Ty
thong qua qua trinh tiéu hda thuc an trong da day boén tui £ yém ki 612%';,;,';?::: 13 ~Bo may tieu hﬁ;d <Z§
déc ddo. Mac du khoang 20% khau phan ctia bo dugc tao 8 bién dbi chat thai va o /voi da day 4 i nhing:, y 0
2 o N R 2 thirc an thira thanh .,- con bo ¢6 thé tiéu hoa Y Q
thanh tU nhirng gi con ngudi c6 thé an (thanh phan con % nguén nang lirong tai tao { cacloa ihu & ma con | $
.. L, A L, 5 ., Y N N Z h ha b o4 ngu‘m ong e tieu oa o~
ngudi cé thé tiéu héa), chi cé khoang 2% duoc tao thanh tir c cling n “v’;“cf,:t;z;‘ 0 . va chuyén hoa ching / Qé*
. R s . s R % !
nhiing gi con ngudi sé an (dua trén nhu cau cia nganh thuc 3 Ti"hd?,?#gﬂff:: g'au §
pham hodc tiéu thu mong mudn). A
Q

D& hoan thanh chu ky bén viing, bo sé tao ra phan hiru co
giau dinh duéng va dugc dua trd lai dat, gitt cho dat mau mé
dé st dung trong tuong lai. M6i ngay, mot con bo siia cla
Hoa Ky thai ra 64 lit (17 gallon) phan. V&i lugng phan do da dé
tr6ng 20 kg ngé (46 pounds) trén nén dat c6 ham |U(.7n9 dinh Nguén: Uy Ban Cam Két Bén Viing Stta clia Hoa Ky. USdairy.com: 2014
duéng trung binh va lugng ngd da dé lam thiic dn cho mot con

bo dang tiét sa & lllinois.”

QUA TRINH CHE BIEN: NHUNG UU DPIEM TRONG PHUGNG PHAP TACH PAM TU SUA

Do tinh chat dé hdng cla sla, viéc chuyén sira thanh cac sdn phdm va nguyén liéu sira phai thuc hién ngay sau khi vat sia
& cac nha may gan cac trang trai chan nudi bo. Khéng giéng nhu nhiéu nguén dam thay thé khac, dam sita dugc tach ra
ti mot chat 16ng hoa tan ma khéng yéu cau thém giai doan nghién hay bé sung hoa chat dé gitr chiing trong dung dich.
Do ¢ it budc xt ly hon va khoang cach van chuyén ngan hon nén nganh cédng nghiép sita Hoa Ky luén dam bao cung cap
nguyén liéu stta giau dinh duéng 6n dinh, an toan, chat lugng cao, dé tiép can dé st dung trong thuc phdm va dé uéng.

DPam sita bao gém 80% casein va 20% dam whey. Nuéc dugc stit dung dé€ loc cac thanh phan dam, chat béo va
carbohydrate qua cadc mang dua trén kich thudc vat ly clia chidng. Sau khi tach, cac thanh phan dam dugc c6 dac va say




kho thanh cac nguyén liéu c6 ham lugng dam cao hon véi ty |é casein va dam whey khac nhau, chdng han nhu hat
casein c6 dac (MCC), dam sra phan lap (MPI), dam sita c6 dac (MPC) hodc dam whey (whey tu nhién) c6 cac thudc tinh
chic ndng dac biét."> Dam whey c6 ngudn géc ti qua trinh ché bién phd mai cling c6 thé dugc loc va cé dac thanh

dam whey phan lap (WPI) hodc dam whey c6 dac (WPC).”
HINH 2: TACH BAM TU SUA
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HINH 3: DAM TU QUA TRINH SAN XUAT PHO MAI
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Nguén: Smith K. 2017. Dried Dairy Ingredients, 2nd Edition. Wisconsin Center for Dairy Research.

Vi phuang phap loc nay sit dung nuéc va mang loc, phan 16n nudc dugc tach ra ti sita c6 thé dugc loc va tai ché dé lam
sach hodc ti€p tuc dugc tinh ché dé€ dua vao méi trudng dudi dang nudc uéng dugc.
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DINH DUGNG: NHUNG VAN DE VE CHAT LUGNG DAM

Sita bo da c6 moét lich st lau dai trong viéc nudi dudng ddi séng con ngudi. K& ti nhitng ndm 1600, nhitng ngudi nhap cu
sém dén Hoa Ky da mang gia stc ti chau Au nham cung cdp sira va thit dé nuéi séng gia dinh cia ho.* Pén nam 2016, siia
va cac san pham sira bo trd thanh nguén cung cdp dam I6n tha ba va la ngudn cung cdp ndng lugng I6n thi ndm cho hon
6 ty ngudi trén khap thé gidi.”

Chat lugng dam la mét yéu t6 quan trong khi lua chon cac nguyén liéu cé ham lugng dam cao. Pam déng mét vai tro
khéng thé thiéu trong cau trdc cla co thé, chiic ndng va diéu chinh hoat dong clia mé va ca quan. Ca thé chi cé thé téng
hgp dugc dam can thiét néu tat cad cac axit amin thiét yéu co sén tir thuc pham dugc tiéu thu. Trong khi tat ca cac loai
thuc phdm c6 nguén géc déng vat va thuc vat déu cé chita mét lugng dam nhat dinh, khong phai tat cd dam déu duoc
tao ra nhu nhau vi cac thuc pham nay cé thé khac nhau vé lugng axit amin thiét yéu, kha nang tiéu hoa va sinh kha dung
cla ching. S8 lugng thuc pham can thiét dé téi da héa qua trinh téng hogp dam co clia mébi ngudi la khac nhau tuy thudc
vao ting ca thé va loai (chat lugng) dam tiéu thu. Dam chat luong cao dugc dinh nghia 1a mot dam chia tat ca cac axit
amin thiét y&u (khong thé thay thé) vai ty 1& can thiét cho co thé trong khi van duy tri sinh kha dung va kha nang tiéu hoa
nhanh.” Dam sira dap (ng cac yéu cau nay.

BANG 1: CAC LOAI AXIT AMIN THIET YEU VA KHONG THIET YEU

Axit amin thiét yéu Axit amin thiét yéu co6 diéu kién Axit amin khéng thiét yéu
Histidine Arginine Alanine

Isoleucine Cysteine Aspartic acid

Leucine Glutamine Asparagine

Lysine Glycine Glutamine acid
Methionine Proline Serine

Phenylalanine Tyrosine

Threonine

Tryptophan

Valine

Nguén: Institute of Medicine. 2006. Dietary Reference Intakes: The Essential Guide to Nutrient Requirements

BANG 2: TY LE AXIT AMIN THIET YEU (EAAs) SO VG1 PAM TONG SO

EAA (% dam téng s6)

Nguén: van Vilet, S., Burd, N.A. and van Loon, L.JC. 2015. The skeletal muscle anabolic response to plant- versus animal-based protein consumption. J Nutr.

Céac nguén dam khac nhau sé khac nhau vé sé lugng céc loai axit amin thiét yéu. Thanh phan axit amin thiét yéu trong
dam c6 nguén géc déng vat co6 xu hudng cao han trong cac dam c6 ngudn goc thuc vat trong dé dam sta c6 ham lugng
axit amin thiét y&u cao nhat.” Bang chiing khoa hoc cho thay nhiing khau phan c6 ham lugng dam cao hon dudng nhu
mang lai lgi ich stc khée I16n hon néu dam tiéu thu la cac dam chat lugng cao, dam hoan chinh.’®*?® Phugng phap hién tai
dé danh gia chat lugng dam & Hoa Ky la phuong phap xéac dinh chi s6 tiéu héa dam c6 hiéu chinh (the Protein Digestibility
Corrected Amino Acid Score -PDCAAS).”®




Dam khac nhau vé chat lugng dua trén ham lugng axit

amin (AA), kha nang tiéu héa va tinh kha dung sinh hoc. BA,NG 3iCH|A,SO TIEU HQA DAM (PDCAAS)
Dam dong vat la dam hoan chinh, chat lugng cao vi ching CUA MOT SO THUC PHAM THONG DUNG
chufa tat ca cac AA thiét yéu. Ngoai trir dam dau nanh, dam Nguén Thuc Phdm PDCAAS
thuc vat thudng c6 chat lugng thap han va khong day da Sta 1.00

do thiéu cac AA thiét yéu so vdi nhu cau clia ca thé. Dam s 100

tu sira bo (whey, casein) c6 diém chat lugng dam cao nhat, y :

13 1.0. Tring 1.00
PDCAAS la phucng phép tiéu chudn vang dugc céc co Bam Bau Nanh 1.00
quan qudc té nhu T6 chic Luong thuc va Nong nghiép Casein 1.00

cla Lién Hgp Quéc (FAO) cong nhan, méac du vay PDCAAS Thit Bo 0.92
khong phai la khdng c6 han ché. Bau tién, cac gia tri ctia o

dam tho dugc tinh trén toan bo dudng tiéu hoéa (tiéu hoa Bau Nanh 0-91

dén cudi cung). Tuy nhién, kha nang tiéu hoa ctia AA dugc Dau Halan 0.67

xac dinh chinh xac nhat & cudi ruét non (hoi trang) vi AA Yén Mach 0.57

chi dugc hap thu ti rudt non va qua trinh [én men & ruét Lt o e S 0.45

gia (hindgut) c6 thé anh huéng dén su bai tiét AA ra ngoai.
Thu hai, kha néng tiéu hda ctia dam tho khéng dai dién cho kha Nguén: van Vilet, S., Burd, N.A. and van Loon, L.JC. 2015. The skeletal muscle anabolic
! i : : : response to plant- versus animal-based protein consumption. J Nutr.
nang tiéu hoa clia tat ca cac AA vi cac AA riéng biét dugc tiéu
hoéa véi cdc muc do khac nhau. Thi ba, diém s6 dugc gidi han & 1.0. Mot s6 dam, dac biét |a dam sira, co diém khi chua gidi
han cao hon 1, do d6 khéng thé phan biét gia tri tuong déi cao clia cac dam chat luong cao. Thir tu, qua trinh ché bién thuc
pham déi khi lam gidm sinh kha dung clia AA da khéng dugc tinh dén. N6i chung, nhitng han ché nay da lam cho phuong
phap PDCAAS thudng danh gia thap gia tri clia cac dam chat luong cao va danh gia qua cao gia tri clia cac dam chat lugng
thé’p'19,zo,21

Do phuong phap PDCAAS c6 nhiing han ché nén FAO da triéu tap mét nhom chuyén gia dé gidi quyét van dé nay. Khuyén
nghi ctia ho la thay thé phuong phap PDCAAS bang mét phuong phap xéac dinh chat lugng dam mdai dugc goi la DIAAS hay
phuong phap xac dinh chi sé axit amin khong thay thé dé tiéu hoa (Digestible Indispensable Amino Acid Score-DIAAS).”
Phuong phap nay sé giai quyét mot sé han ché ctia phuong phap PDCAAS, bao gom tinh toan chat lugng dam dua trén
kha nang tiéu hoa AA & héi trang (rudt non) (khéng phai la chi sé dam thé dugc tinh trén toan béd dudng ruét), diéu chinh
su bién doéng chat lugng dam do qud trinh ché bién thuc pham, va loai bé diém gidi han & muic 1,0. Can c6 thém cac nghién
cliu mai dé hiéu ré chat lugng clia cdc ngudn dam thay thé mai hon.

Chi S6 Tiéu H6a Pam C6 Hiéu Chinh (PDCAAS) Chi S6 Axit Amin Khong Thay Thé

Dé Tiéu Hoa (DIAAS)

Dua trén kha nang tiéu héa trén toan bo dudng tiéu hdéa Dua trén kha nang tiéu hoa axit amin & héi trang
thuan lgi so véi kha ndng tiéu hda trén cd duong
tiéu hoa vi axit amin chi dugc hdp thu & ruét non,
va qua trinh Ién men & ruét gia do vi sinh vat cé
thé lam bai tiét axit amin qua phan

SU KHAC NHAU VE
CHi SO DINH DUGNG Dua trén kha nang tiéu héa clia dam thé ma khong tinh - Dua trén kha ndng tiéu hoéa cla ting loai axit
THEO PHUONG PHAP dén viéc cac axit amin riéng |é dugc tiéu hdéa véi miic dd  amin, c6 tinh dén su khac biét vé kha nang
PDCAAS VA DIAAS khéc nhau tiéu hoa clia céc axit amin riéng |é

Piém gidi han tai 1 Khéng cé diém gidi han

Khéng c6 kha nang phan biét gia tri tuong d6i cia dam  Cho phép phan biét gia tri tuong d6i cia dam

chét lugng cao (diém gidi han > 1,0) chét lugng cao (diém s6 I6n hon 1,0) do d6 cho
phép danh gia mét dam dua trén giad tri cia né
nhu la mét nguén bé sung axit amin véi cac
nguén dam khac trong moét ché dé &n hén hop

Anh hudng cta qua trinh ché bién thuc phdm dén sinh  Bao gém diém s6 diéu chinh cho qué trinh ché
kha dung cuia cac axit amin cu thé khéng dugc tinh dén  bién thuc phdm

S dung nhu ciu vé axit amin cta tré 1 dén 2 tudi dé S dung nhu cau vé axit amin cta nhiéu
udc tinh gia tri PDCAAS cho tat cd moi ngudi nhém tudi

Nguén: Mathai, JK, et al., Br J Nutr 2017 and Rutherfurd, SM, et al., J Nutr 2015.
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BANG 4: CHAT LUGNG CUA MOT SO NGUON DAM THONG DUNG
BIEU THI BANG % TINH THEO PHUGNG PHAP (DIAAS)
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Ghi chi: WPI=dam whey phan lap; WPC=dam whey c6 dac; MPC=dam siia c6 dac; SMP=bot stra gdy; SPI=dam dau nanh phan lap; PPI=dam dau Ha
Lan phan lap; WHG: lta my nguyén vo.

Nguén: Mathai JK, Liu Y, Stein HH. Brit J Nutr. 2017.

CO THE CON NGUOI SU DUNG DAM NHU THE NAO

Khi tiéu thu, co thé con ngudi tiéu héa dam thanh axit amin (AA) dé ti€p tuc hdp thu va st dung. Trong khi cac axit amin
thiét y&u (EAAs) rat can thiét dé hé trg téng hop dam co (MPS) dé xay dung, phat trién va diéu chinh cdc mé clia co thé,
cac axit amin chudi nhanh (BCAAs), leucine, isoleucine va valine c6 vai trd dac biét quan trong trong qua trinh chuyén
héa clia co. Leucine da dugc chiing minh 1a AA chinh kich thich su kh&i dau cGia qua trinh téng hop dam co (MPS). Cac
nguén dam doéng vat thudng chiia nhiéu leucine hon so véi cac dam thuc vat. Hau hét cac dam thuc vat c6 ham luong
leucine 6-8%, trong khi ham lugng leucine ctia dam cé nguén géc dong vat khoang 8,5-9% va dam sita c6 ham lugng
leucine > 10%.” Vi vay, dam tU cadc nguén c6 ham lugng céac axit amin thiét yéu (EAAs), axit amin chudi nhanh (BCAA)

va leucine cao dugc uu tién khi s&r dung dé t8i uu hda (hodc téi da héa) qua trinh téng hgp dam co (MPS) dé duy tri stic
manh va hiéu suat hoat déng.>*

Hinh 4: So sdnh mot sé chi tiéu trong 25g dam gilra cac nguén khacnhau
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Bam Whey UcGa Sira Gay Triing Pauden Bo dau phéng Chao yén mach
Phan Lap 13g 2 che 4 qua lén 1 % chic Tmudngcanh 4 che
1 mudng Ién

120 Calo 140 Calo 250 Calo 290 Calo 380 Calo 660 Calo 670 Calo
2,99 Leucine 2,1g Leucine 2,3g Leucine 2,29 Leucine 2,29 Leucine 1,7g Leucine 2,0g Leucine

12,5g EAAT 11,0g EAA 11,5g EAA 11,2g EAA 10,2g EAA 7,2g EAA 9,9g EAA

Nguén: Whey Protein Isolate Nutrition Panel. Available at http://www.gnc.com/whey-protein/GNCProPerfornace100Wheylsolate.html.

USDA National Nutrient Database for Standard Reference, Release 28. 2016. Available at https://ndb.nal.usda.gov/ndb/.




GANH NANG SUY DINH DUGNG TANG GAP DOI

Trén toan cau, c6 nhiing lo ngai ngay cang tang vé cach thiéu dinh duéng va suy dinh duéng tac déng dén con ngudi
trong suét cudc ddi ctia ho. Trong ndm 2017, hon 815 triéu ngudi da di ngl déi.* Theo UNICEF, 156 triéu tré em dudi 5 tudi
bi coi coc (chiéu cao thap so vdi tudi) va 52 triéu tré bi thiéu can (trong lugng thap so vdi chiéu cao).” Ngoai ra, han 462
triéu ngudi truédng thanh cé can nang thap han so véi chiéu cao va hon 1,9 ty ngudi I6n thita can hodc béo phi.? Vi dam
stta la dam chat lugng cao, viéc st dung ching trong céc san phdm danh cho nhitng déi tugng dan sé nay cé thé mang

lai lgi ich theo khuyén cdo cla cac nghién clru da cong bé. Vi du, cac nha nghién clu danh gia két qua cta sau nghién ctu
lam sang trén tré em tu sdu thang tudi trd 1én dé kiém tra mdi quan hé gilra chat lugng dam, tdng trudng tuyén tinh va
phong ngtra coi coc. Cac nha nghién clru két luan rang dédc biét & tré em suy dinh duéng, dam sira c6 lién quan mat thiét
véi tdng truéng.”

& ngudi 1&n, khéi lugng co xuong la san phdm clia cac qua trinh tdng hop (MPS) va thoai héa dam co (MPB) xay ra déng
thaoi va lién tuc. Su can bang gita hai qua trinh nay quyét dinh liéu khoi lugng co tang (can bang dam duong), giam (can
bang dam am) hay khong déi. Ty |é kién tao (MPS) va phan giai ca (MPB) c6 thé bi dnh hudng b&i mét s6 yéu té bao gém
thi€u hut nang luong, kha nang dé khang va qua trinh lao hoa. Sau khi st dung moét mén an cé chia dam, tinh trang tang
axit amin mau (hyperaminoacidemia) xay ra trong mét thai gian ngan kich thich qua trinh téng hogp dam ca (MPS) va
lugng insulin tdng cao (hyperinsulinemia) tc ché qua trinh phan giai dam co (MPB) dan dén can bang dam duong. Dap
(rng véi qua trinh téng hop dam co khac nhau khi st dung dam 1a mét dac tinh chat lugng ctia dam tiéu hoa.

Bang ching khoa hoc chira rang dam siia, dac biét la dam whey, cé thé kich thich tang MPS 16n nhat khi két hop véi bai
tap luyén stic dé khéng, do dé téi uu héa thanh phan ca thé so véi cadc ngudn dam khéng phai thit.?*? Téi uu héa khdi
luong cao trong suét cudc doi la rat quan trong dé t6i da hoa stc khde tdng thé phu hgp tudi tac. Mot phan tich meta bé
sung trén 14 thi nghiém 1am sang cho thady nhiing bang chiing chiing té viéc co thé st dung b sung dam whey két hgp
V@i viéc tap thé duc hoac st dung ching nhu mét phan cla ché dé gidm can hay khu phan duy tri can nang cé thé giup
cdi thién thanh phan co thé.»

BANG 5: LUGNG DAM KHAU PHAN BE TOI UU HOA (VE MAT LY THUYET)

QUA TRINH TONG HOP BAM CG SAU BUA AN

Nguoén Ham lugng Leucine, Lugng dam tiéu thu trong moi bra &n Lugng thuc pham tiéu thu
% so véi dam téng s6 dé cung cap khoang 3g leucine (g) trong méi bita an (g)
Ng6 123 25 264
Tao Spirulina 8.5 36 63
Pau den 8.4 36 167
Gao 8.2 37 500
Pau nanh 8.0 38 104
Pau ldng 7.9 39 150
PauHalan 7.8 39 180
Yén mach 7.7 35 236
Hat Quinoa 7.2 43 302
Hat gai dau 6.9 45 121
Lda my 6.8 45 299
Pam ndm 6.2 49 447
Khoai tay 52 58 2891
Pam dong vat
Whey 13.6 23 27
Sira 10.9 28 876
Casein 10.2 30 35
Thit bd 8.8 35 164
Tring 8.5 36 5
C4 tuyét 8.1 38 211

Lugng dam can nap dé t&i da hda ty & tao cd sau tap thé duc nham dap ting nhu cau &n uéng & cac ddi tugng tré. Dt liéu dugc xEp hang tir cao dén thip theo ham lugng leucine. Ham
lugng leucine cao hon cho thay réng lugng dam khau phan tir mét nguén nhat dinh thap hon la can thiét dé t6i da hoa ty lé tao co sau bira an. Cot thid ba (lugng dam dugc tiéu thu trong
méi bta dn) dai dién cho mot gid tri ly thuyét st dung dam whey lam tiéu chudn tham chiéu. S6 lugng dam da tinh dai dién cho s lugng can thiét dé tuong tng véi ham lugng leucine cé
trong 23g dam whey (~ 3g). Lugng dai dién cho whey va casein dugc gia dinh Ia cdc nguén dam phan Iap, trong khi tat ca cdc nguén dam khac biéu thi cho sé lugng dai dién ctia nguén
thuc phdm nguyén ven. MPS: Téng hgp dam co. S6 tring

Nguén: van Vilet, S., Burd, N.A. and van Loon, L.JC. 2015. The skeletal muscle anabolic response to plant- versus animal-based protein consumption. J Nutr.




Ky Nguyén Méi Clia Pam

Do s6 lugng ngudi gia tir 60 tudi trd 1én trén toan cau udc tinh sé tang ti 962 triéu ngudi ndm 2017 1én khodng 2,1 ty ngudi
vao ndm 2050, su mat khéi lugng co lién quan dén lao hoéa, dudc goi la thi€u co (sarcopenia), c6 thé &nh hudng tiéu cuc dén
kha ning thuc hién cac hoat ddng hang ngay clia ho.®* Dif liéu tir Uy ban Diéu tra Khao sat Stic khoe va Dinh duéng Qudc
gia Hoa Ky (the U.S. National Health and Nutrition Examination Survey - NHANES) d& chi ra rdng ngudi 16n tuéi khéng tiéu
thu da lugng dam cén thiét, va lugng &n vao cé xu hudng léch vé bira &n téi ciing c6 thé khién ngudi I6n tudi bi thiéu dam
va nang lugng.’ Tiéu thu cdc mén &n chia dam cé thé kich thich qua trinh t6ng hgp ca (MPS); Tuy nhién, ngudi I6n tuéi it
nhay cam véi cac tac déng kich thich ctia dam trén MPS.>? Ché& d6 an véi nhiéu dam chat lugng cao da dugc chiing minh co
tac dung duy tri khéi lugng co & ngudi I6n tudi. ® Lugng thuc phdm chira dam dong vat an vao cang nhiéu, riéng 1é hodc két
hop vai 16i séng ndng déng cling ¢6 lién quan chat ché véi viéc duy tri khéi lugng co bap va hiéu suét chiic nang 6 ngudi I6n
tudi.®

M6t s6 nguyén liéu thuc vat (vi du: dau nanh, dau Ha Lan va gao) c6 chiia cac yéu té khang dinh dudng doi héi phai xir ly bé
sung dé€ loai bo. Viéc x{r ly nay c6 thé &nh hudng dén kha nang tiéu héa va ham lugng leucine sdn cé so vGi dam whey.” K&t
qua 13, can phai tiéu thu lugng dam thuc vat cao hon dé dat dugc nhiing két qua 1am sang tuong tu nhu khi st dung dam
Whey"\7,34

CHUC NANG: TOI UU HOA CAC THUOC TiNH

Viéc lua chon nguyén liéu c6 anh huéng dén cac dac tinh cdm giac va chiic nang gép phan dang ké vao viéc thudng thic
san pham. Mot nghién cru nam 2017 da dugc ti€n hanh dé mé ta dac tinh, so sanh va phan biét cac thudc tinh cdm giac va
chiic ndng clia cdc ngudn dam sira va dam thuc vat sdn c6 trén thi trudng. Téng s6 30 mau nguyén liéu dam thuong mai
gém MPI, MPC 80%, MCC, dam whey s(ta (whey tu nhién), WPI, WPC 80%, dam khoai tay ti 77-89%, dam dau tir 70-76%, dam
dau nanh tir 80-90% va dam gao 83% da dugc danh gia.

Cac ddc tinh nhu tinh chat vat ly, gia tri pH (tir 5-7), d& nhét, d6 6n dinh nha tuong, gel hda va kha nang tao bot clia dam la
khéac nhau gitta dam sita, dam whey va dam cé nguén goc thuc vat. Tuy nhién, sy khac biét thd vi nhat 1a kha nang gitr nudc
va 6n dinh nhiét.

KHA NANG GIU NUGC

Kha nang gilt nudc (WHC) la khd nang thdm hut va duy tri nudc hodc d6 am ctia mot nguyén liéu. WHC 1a mét yéu té quan
trong déi vai cac sdn pham ma ngudi ché bién khdng mudn c6 qua trinh tach nudc trong thanh phdm nhu d6 udng, banh
mi, thit ché& bién, nudc x6t, sup, nudc thit va cdc mén trang miéng déng lanh.

BANG 6: KHA NANG GIU NUGC

7.00
6.00 -
5.00
&g 4.00 1
3.00
2.00
1.00 -
0

MPC 80 WPl WPC80 PoP Rice
Stta~Pau nanh~bau Ha Lan>Whey~Khoai tay~Gao
Phuong phap luan: Neumann et al., 1984.

Ghi cht: Dam stta phan [ap=MPI, dam sita c6 dac=MPC 80, Hat casein c6 dac=MCC, Dam Whey Sita/Whey Tu Nhién=NW, Bam Whey Phan Lap=WPI, Dam Whey Cé Dac=WPC 80, Pam Khoai
Tay=PoP, Pam Dau Ha Lan=Pea, Dam Bau Nanh =Soy, Dam Gao=Rice

Nguén: Kapoor, R., Burrington, K.J,, Jiang, H., Larson, S., Drake, M.A. 2017. Characterization of functional and sensory properties of select commercial food protein ingredients. 2017
International Whey Conference, Chicago.




Pam culia slta, dau nanh va dau thé hién kha nang gir nudc cao hon (sai khac c6 y nghia théng ké véi p <0,05) so véi dam
whey, khoai tdy hodc gao. Tuy nhién, gia tri pH va qua trinh x ly nhiét truéc khi déng goi ¢ thé dnh hudng dén hiéu suat
cta dam trong thanh phdm. Nhiing ddc diém nay dic biét quan trong khi xt ly cac loai d6 uéng ché bién sén.
DO ON DINH NHIET
C6 bén phuang phap khir trung nhiét co ban: khi tring theo phuong phap aseptic, khir trung theo phuong phap retort, vo
trung theo phuong phap Pasteur dang 6ng va vé trung theo phuong phap rét néng. Vo trung theo phuang phap retort va
aseptic la phuang phap khir truing bang nhiét do6 cao, cac sdn phadm dugc xt ly & pH trung tinh trong khoang tu 4,6 dén 7,5.
Qua trinh xt ly vé tring theo phuong phéap Pasteur va rét néng dugc thuc hién & nhiét dé thap, vi vay sdn phdm phai dugc
gilt & cac diéu kién pH c6 tinh axit gilra 2,8 va 4,5 dé kiém soat su phat trién cia mam bénh.** Hiéu rd chiic ndng cda cac loai
dam trong cac diéu kién khac nhau rat quan trong dé xac dinh loai nguyén liéu nao st dung phu hop.

BANG 7: DO ON DINH NHIET CUA CAC LOAI DAM & GIA TRI pH 3

70.00 -
60.00 1 * gia tri cao han = dé én dinh nhiét thap hon
50.00 -
£ 40.004
*5 30.00 4
@
> 20.004
10.00 - i
0.00-

MPC 80 MPI MCC WPC 80 Khoai Tay Pau Ha Lan Dau Nanh Gao

Phuong phép luan: Harper and Lee, 1988.

Ghi cht: Dam Sra Phan Lap=MPC 80, Bam Sita C6 Bdc=MPI, Hat Casein C6 Bdc =MCC, Dam Whey Sta/Whey Tu Nhién=NW, Dam Whey Phan Lap=WPI, Dam Whey C6 Bac=WPC 80, Dam
Khoai Tay=PoP, Dam Dau Ha Lan=Pea, Dam Dau Nanh=Soy, Pam Gao=Rice

Nguén: Kapoor, R., Burrington, K.J,, Jiang, H., Larson, S., Drake, M.A. 2017. Characterization of functional and sensory properties of select commercial food protein ingredients. 2017
International Whey Conference, Chicago.

G gia tri pH 3 (xem Bang 7), dam whey hoat dong tét hon (sai khac ¢ y nghia théng ké véi p <0,05) so véi dam thuc vat
hodc dam s(ta. Diéu do cé nghia la chung phu hgp véi qua trinh x{ ly trong diéu kién axit cao (pH théap). 35 Ngoai ra, viéc
st dung WPI van duy tri dugc su 6n dinh ré rang & gia tri pH 3 nén loai nguyén liéu nay la su lua chon ly tudng cho cac tng
dung d6i véi cac loai d6 uéng ché bién san.

BANG 8: DO GN BINH NHIET CUA CAC LOAI DAM G GIA TRI pH 7

50.00+
40.00- * gid tri cao hon = d6 6n dinh nhiét thap hon
2 30.00-
1&)
20.00
10.00
0.0 i _— e

MPC 80 NW WPC 80 Khoai Tay Pau Ha Lan Dau Nanh Gao

Stra~ Whey>Thuc Vat
Phuong phap luan: Harper and Lee, 1988.

Ghi cht: Dam Sra Phan Lap=MPI, Bam Sita C6 Bac=MPC 80, Hat Casein C6 Bac=MCC, Dam Whey Stta/Whey Tu Nhién=NW, Dam Whey Phan Lap=WPI, Pam Whey C6 Bac=WPC 80, Dam
Khoai Tay=PoP, Dam Bau Ha Lan=Pea, Dam Dau Nanh=Soy, Pam Gao=Rice

Nguén Kapoor, R, Burrington, K.J., Jiang, H., Larson, S., Drake, M.A. 2017. Characterization of functional and sensory properties of select commercial food protein ingredients. 2017
International Whey Conference, Chicago.




Ky Nguyén Méi Clia Pam

& pH 7 (xem Bang 8), ca dam sira va dam whey déu c6 d6 6n dinh nhiét cao hon (sai khac c6 y nghia théng ké véi
p <0,05) so vé&i cac nguyén liéu dam thuc vat.*s Vi vay, dam sira, dam whey hoac su két hop cta hai loai nguyén
liéu nay sé hoat dong t6t han déi vai cac san pham vé trung bang phuong phép aseptic. Vi qua trinh khit triing
theo phuang phap retort x3y ra bén trong sdn phdm da dugc déng goi, nén can nhiét do khi trung cao haon/
thai gian khii trung 1au hon dan dén két qua la thai gian sdn phdm tiép xdc véi nhiét dé cao kéo dai. Tinh 6n dinh
nhiét 1 rat quan trong d8i vai cac san pham dugc khir truing bang phuang phap retort, vi vay cac dam siia c6
ham lugng casein cao han c6 thé hoat déng tét hon.*

DANH GIA CAC LOAI NUGC GIAI KHAT

Dé hiéu dugc cac dam hoat dong nhu thé nao trong diéu kién ching dugc dung dé san xuat nudc giai khat, loai
dam hoat dong t6t nhat theo bang danh gia tinh én dinh nhiét dugc st dung dé xay dung coéng thiic ché bién dé
uéng ché bién sdn c6 chita 5% dam & ca pH 3 va pH 7.7 Nudc giai khat c6 pH trung tinh st dung dudng, huong
vani tu nhién, dipotassium phosphate (K2HPO4) va gum gellan c6 huong vi va tinh 6n dinh giéng vdi cac loai
nudc gidi khat thuong mai. Nudc giai khat theo céng thiic nay sau do dugc xt ly nhiét theo phuong phap kht
trung aseptic (140°C / 284°F trong 6 gidy). Nudc giai khat cé ham lugng axit cao thudng st dung dudng, huong vi
x0ai xanh tu nhién va axit photphoric 85% dé tao huong vi va axit héa dén pH 3. Cac cong thiic nudc gidi khat co
tinh axit cao dugc xt ly nhiét theo phuong phéap khir trung rét nong (82°C/180°F trong 2 phut). Tinh chat vat ly
va kha nang 6n dinh trong thai han st dung clia nudc giai khat da x ly nhiét dugc danh gia sau mot thang bao
quan & 45°C (113°F).

HINH 5: SO SANH CAC LOAI NUGC GIAI KHAT CHE BIEN SAN PH TRUNG TINH (PH 7)

C6 Bac=MPC, Hat Casein C6 Dac=MCC, Bam
Whey Stfta/Whey Tu Nhién=NW, Dam Whey Phan
Lap=WPI, Dam Whey C6 Bdc=WPC, Dam Bau Ha
Lan=Pea, Pam Dau Nanh=Soy1 va Soy3, Dam
Gao =Rice

Nguén: Burrington, K.J. 2017. Characterization
of Functional and Sensory Properties of Select
Commercial Food Protein Ingredients. Presented
at the WI Center for Dairy Research, Research
Forum, November 14, 2017.

Trudc khi xtr ly nhiét, mét mau dam khoai tdy va mét mau dam dau co6 hién tugng tach

I6p ngay lap tic va do d6 da dugc loai bo khoi qua trinh danh gia thai han st dung. M6t mau dam khoai tay khac
dugc xt ly nhiét nhung da khong két néi véi bé xt ly, vi vay né cling da dugc loai bo khoi qua trinh danh gia.
DPam gao c6 d6 nhét cao hon nhiéu so véi cac ngudn dam khéac. & pH trung tinh, mau séc thay ddi theo nguén
dam, va vi dang clia san pham (néu co) rat dugc quan tam sau khi xr ly nhiét.”” Bay la nhiing can nhac quan
trong vé cong thiic vi mau sdc va/hoac chat tao huong vi ¢ thé dugce yéu cau tuy thudc vao loai dam dugc chon.

HINH 6: SO SANH CAC LOAI NUGC GIAI KHAT CHE BIEN SAN CO O ACID CAO (PH 3)

€% €3 €73

Ricel
10/25/2017

10/25/2017

Soyl .
10/25/2017 10/25/2017

-t | —

Ghi cht: Dam Whey Stira/Whey Tu Nhién=NW, Dam Whey Phén Lap=WPI4, Dam Whey C6 Bac=WPC2, Pam Khoai Tay=PoP1, Pam Dau Nanh=Soy1, Dam Bau=Pea3, Dam
Gao=Rice1

Nguén Burrington, K.J. 2017. Characterization of Functional and Sensory Properties of Select Commercial Food Protein Ingredients. Presented at the WI Center for Dairy Research,
Research Forum, November 14, 2017.
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Khi xay dung cong thuc nudc giai khat xt ly nhiét c6 tinh acid cao, pH thap, dam gao tach ra ngay lap tuc va dam dau
tach ra sau mot dém dau tién. Cac dam khac van & dang dung dich. Cac loai nudc gidi khat st dung dam whey sira
(whey tu nhién), WPI va dam khoai tay bi€u hién dé trong sudt cao han so vai cac nguén dam khac.”

DANH GIA CAC LOAI THANH DINH DUONG

Cac mau nguyén liéu dam thuong mai dugc danh gia theo
mot Ung dung thanh dinh duéng tiéu chuan véi nang lugng
co ban dugc cung cép bdi 40% carbohydrate, 30% dam va
30% chat béo.” Vi thanh phan ctia mbi loai nguyén liéu dam
[ d3c trung, cac cong thic riéng 1€ dugc phat trién dé thich
Ung véi su khac biét trong ham lugng dam va nang lugng.
Fructose I6ng (thanh phan carbohydrate) dugc gitr khong ddi
& muc 52%. Lugng dau hat cai (thanh phan chat béo) duoc
diéu chinh trong méi cédng thic dé tinh dén su khac biét gitia
cac nguyén liéu dam. Tat ca cac nguyén liéu dugc can va tron
trong mét may tron chuyén dung (Kitchen Aid Professional
Mixer) & t6c dé 3 trong 30 gidy. Ho6n hgp nay dugc can va
chia thanh bén phan (25g) bang nhau cho vao 4 c6c nhua 1
ounce (28g). Cling giébng nhu cac cong thiic nudc giai khat,
mau sac clia cac mau nguyén liéu dam luén khac nhau.

Cac c6c chira mau sau dé dugce han kin nong trong bao bi ma
kim loai va dugc dat trong diéu kién bao quan. Mot mau déi
ching cho méi loai nguyén liéu dam dugc luu trit & nhiét do
phong trong 24 gid trudc khi tién hanh phan tich d6 cing
cla thanh dinh dudng bang may phan tich két cau TA.XT
Plus (TA.XT Plus Texture Analyzer) clia Texture Technologies,
Ramona, California, USA. Cac méau lap lai 3 1an dugc gitt trong
30 ngay & 45°C va sau dé phan tich két cau bang phuong
phap tuong tu.

PHAN TiCH KET CAU CUA CAC THANH DINH DUGNG

Sau khi th nghiém tang thai han st dung, su khac biét
dang ké (p <0,001) da dugc ghi nhan giira cdc nguén
dam.” Cac loai dam sira va dam thuc vat tré nén cling
han so véi dam whey (dam whey van mém hon). Su
khac biét ciing ton tai gitta cdc nguén dam dau nanh va
dam khoai tay, vi vay can phai can than khi tim nguén
cung Ung dam.

DANH GIA CAM QUAN

Su yéu thich clia ngudi tiéu dung la yéu cau bat buéc
déi véi su thanh cdng cla cac san phadm thuc phdm va
do6 uong méi. Pau tién, cdc dam da danh gia sé dugc
thuy hoa lai véi lugng nudc bang 10% chat ran va dugc

HINH 7: SU DA DANG VE MAU SAC
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Ghi cht: Dam Sira Phan Lap=MPI1-3, Dam Sita C6 Dac=MPC1-3, Hat
Casein C6 Bac=MCC1-4, Dam Whey Phan Lap=WPI1-4, Dam Whey
C6 Bac=WPC1-3, Pam Whey Stta/Whey Tu Nhién=NW1, Bam Dau
Nanh=Soy1-4, Pam Pau=Pea1-4, Dam Khoai Tay=PoP1-3, Dam
Gao=Ricel

Nguén: Burrington, K.J. 2017. Characterization of Functional and
Sensory Properties of Select Commercial Food Protein Ingredients.
Presented at the WI Center for Dairy Research, Research Forum,
November 14, 2017.

BANG 9: DO CUNG CUA THANH DINH DUGNG
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danh gia 2 1an & 21°C (70°F) bang moét héi dong danh
gia cdm quan da dugc huan luyén dé ghi lai cac thuodc
tinh huong vi.

Cac gid tri trung binh véi cac chit khac nhau thi khac nhau cé y nghia théng ké véi (p<o.001)

Nguén: Burrington, K.J. 2017. Characterization of Functional and Sensory Properties of Select
Commercial Food Protein Ingredients. Presented at the Wisconsin Center for Dairy Research,
Research Forum, November 14, 2017.
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Ky Nguyén Méi Clia Pam

HINH 8: DO DAM HUGNG VI CUA DAM SUA VA DAM THUC VAT

Thuéc Tinh Cwéng D6 Cla Dam Thwe Vat va Stra Dwoc Chon

Cuong B6 Hrong Thom Tﬁng Thé

Vi Béo Vi Ngii Céc
Vi Ngot Thit Umani Vi Ngot Nhe
Vi Bang Vi Sita / Niu Chin
Vi Min Nuéc ham xwong
Gao
s D3U Ha Lan
Vi Chua Mii Cac Téng
o= B3U Nanh
— Khoai Téy
——WPC/WPI
Mui Chua Nhe Mui Xa Phéng =MPI/MCC
Mii Thao Duoc/Cé Mii Bong Vat

Mui Trai Cay Mui Banh Ngd

Mui DAUDA Biu Mui Luu Huynh

Mii Thom Pyrazin / &t Chuéng Mui Dau

Nguén: Kapoor, R, Burrington, K.J,, Jiang, H., Larson, S., Drake, M.A. 2017. Characterization of functional and sensory properties of select commercial
food protein ingredients.

HINH 9: SU KHAC NHAU VE HUGNG VI GITJA DAM THUC VAT VA DAM SUA

Pam thuc vat
Mui ngi céc Mui cac téng 5
Mui luu huynh Mui nudc thit ~ Pamsta
Mui dau Mui cé/thao dugc |IEMUIVISEIGRIRGOL
Mui Pyrazine/6t chudng Vi man Mui sita/d6 an chin

Mui dat/dat bau Vi déng Mui xa phong

MUi trai cay Vi chat Mui déng vat

Mui thom chua Mui banh ngé
Mui chua
MuUi umami

Nguén: Kapoor, R., Burrington, K.J., Jiang, H., Larson, S., Drake, M.A. 2017. Characterization of functional and sensory properties of select
commercial food protein ingredients.

Pam slta c6 huong vi thom diu ngot, trong khi d6 dam c6 nguén géc thuc vat thudng c6 mui dau, mui dat, mui
luu huynh va mui chua. Dam khoai tay c6 vi chat hon cac nguén dam khéc. Ngoai ra, dam sita bi€u hién mui cta
hop gidy, mui nudc thit, mui thado dugc/co, cé vi dang va vi chat thap hon dang ké (p<0,05) so véi nguén dam
thuc vat.»® Nhirng khac biét vé cdm quan cho phép dam sita cung cdp mét trai nghiém cadm giac cao cap hon.
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Mot danh gia cdm quan khac dugc thuc hién trén déi tugng ngudi tiéu dung (n = 105 ngudi tiéu dung) déi vai bén
loai nudc giai khat thuong mai ché bién sdn c6 b sung dam huang vanilla cling cho thdy rang thic uéng chira dam
thuc vat it dugc ua chudng hon so véi nudc udng chita dam sita (p<0,05) vé mat téng thé, vé biéu hién bén ngoai, vé
huong vi va két cdu/cdm giac trong miéng.*

Tuy thudc vao tng dung va cac loai huang vi da dugc dinh hudng, nguén dam cé nguén géc thuc vat cé thé yéu cau
b& sung thém huong vi, chat n dinh va tadc nhan bé mat dé dat dugc su chdp nhan clia ngudi tiéu dung cé thé lam
gia tang chi phi va/hoac tac dong tiéu cuc dén thanh phan da cong bé. Thao luan véi cac nha cung cap nguyén liéu la
rat quan trong dé t6i da hoa hiéu suat ciia nguyén liéu dam vi su thay d6i thanh phan gilta cdc nguyén liéu dam trong
cung moét loai dam van tén tai.

SU DUNG LINH HOAT: TIEM NANG UNG DUNG RONG RAI HAP DAN NGUOI TIEU DUNG

Véi viéc dua ra thi trudng trén toan thé gidi, cac san pham thuc phdm va d6 uéng “bé sung dam” hodc dam “ham lugng
cao” da tang gap doéi tir nam 2013 dén nam 2017, tao cc hdi cho mét loat cac itng dung dam mdi. Trong cac san pham thuc
phdm va nudc giai khat sir dung cho con ngudi, cadc dam thuc vat dugc dinh vi nhiéu nhat trong cac sdn pham thit, nudc
giai khat va banh nudng, trong khi d6 dam stra dugc st dung réng rai hon trong cac sdn pham dé uéng, mén trang miéng
déng lanh va san phdm thanh dinh duéng. Tuy nhién, déi vdi tat ca cac loai dam, huong vi van la thudc tinh s6 mot khi
cdng b6 cho ra mat san phdm mai.*® Do thanh phan déc déo cla sira la dam, chat béo, carbohydrate va khoang chat, cac
nguyén liéu stta ¢ thé cung cdp dinh duéng, chiic nang va huong vi cho nhiéu ting dung khac nhau. Cac nguyén liéu dam
slta c6 thé dugc ¢b dac, tach ly hodc thly phan dé ting cudng kha nang danh ndi, nhi héa, tao gel, lién két nudc hodc duy
tri trang thai hoa tan trong cac diéu kién khac nhau.”

Thirc uéng sita mat ong
trudc gic dingu

Tra xanh huong xoai,
trong suét

HON HOP KHO DUNG CHO NUGC GIAI KHAT VA THUC PHAM

Nguyén liéu dam sira c6 thé dugc st dung trong cong thiic trén khé dé ting cudng ham lugng
dam va cung cdp mét nguén khoang chat cho méi mét cong thiic ché bién. Néu mudn moét san
phdm khi an c6 cdm giac nhét va dac hon, dam sira sé dugc lua chon béi vi chiing lién két vai
nudc nhiéu hon so véi dam whey. Pam whey sé 1a mét lua chon t6t hon d6i véi hon hgp qua long
do quaé trinh thay hoa lai hodc néu hén hgp cuéi cung da thém chat acid badi vi dam van hoa tan
khi pH dusi 4,6.

NUGC GIAI KHAT AXIT THAP CHE BIEN SAN

Nudc giadi khat ché bién sdn c6 thé dugc khir trung bang phuong phap khir trung Pasteur, phuong
phép rot ndng, khir tring bang nhiét do rat cao (UHT) va/hodc khit tring bang phuong phéap
retort d€ ddm bdo su an toan. Pam sita véi ham lugng casein cao hon sé én dinh nhiét néu nudc
gidi khat c6 pH cao hon 6. Do d6, dam sira nhu MPC, MPIl hodac MCC thudng dugc st dung trong
cac loai d6 uéng c6 ham lugng axit thap dugc khi tring bang phuong phap UTH hodc phuong
phéap retort. Dam whey ciing c6 thé dugc st dung trong cac cdng thic nudc giadi khat khi két hgp
chung (t6i thiéu 50%) vGi dam sita d€ dam bao tinh 6n nhiét. Khi st dung bot dam sita trong cac
dé uéng ché bién san c6 ham lugng dam cao, thai gian trén va thai gian thay hoa lai thich hgp
(khodng 60 phat & 50°C, 122°F) trudc khi ché bién la rat quan trong dé ddm béo rang dam tan
hoan toan trong dung dich trudc khi tién hanh xt ly nhiét.*

NUGC GIAI KHAT CO TINH ACID CAO

D6i véi cac loai nudc giai khat cé tinh axit cao (pH<4,6), cdc dam whey nhu WPC, WPI hoac dam
whey stta (whey tu nhién) la lua chon t6t nhat vi ching van duy tri su hoa tan & céc gia tri pH théap
hon. Mét lan nita, qua trinh hydrat hoa dam thich hop (khodng 30 phat) rat quan trong trudc khi
ti€n hanh khir trung theo phuong phép rét néng dé 8n dinh san phdm trong qua trinh bao quan.®
Néu d6 udng c6 pH dugi 3,5 thi WPI c6 thé la lua chon t6t nhat vi né chida lugng chat béo thap
nhat va cac phan t dam co dién tich duong cao han, Uc ché su tuong tac tinh dién va cho phép
d6 uéng van duy tri dé trong suét.
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UNG DUNG TRONG SAN XUAT BANH NUGNG

Trong san xuat banh nudng, dam sita c6 nhiéu chic ndng, chdng han nhu lién két vai nudc, la
chat thay thé triing/chat béo, tang cudng dinh duéng va kéo dai thai han st dung. Cac nguyén
liéu c6 ham lugng dam cao hon, nhu WPC, da dugc chiing minh la cai thién dugc cau tric
gluten va dac tinh lién két nudc trong banh mi va cac sdn phdm bét déng lanh, déng thai cung
Banh nuéng dam cap thém thanh phan dam cho cac nhéan hang dinh duéng.”

Xx0dn mém

THANH DINH DUONG

Dai vai cac ting dung san xuat thanh dam dinh dudng, WPC va WPI dugc sir dung trong hén hgp
thanh dinh duéng, thanh phan 16p phd va I6p vd ép gion dé dam bdo tinh két cdu, huong vi va
tang cudng dinh duéng cho céac cdng thiic thuc phdm dang thanh/snack. Dam whey thiy phan
cGng da dugc chiing minh la lam gidm do cing clia thanh dinh duéng theo thoi gian.*

Thanh Dinh Dw&ng Snack
BPao Nhung sira chua

UNG DUNG TRONG CAC MON TRANG MIENG DONG LANH

Stta va kem ¢ truyén théng dugc st dung trong kem va cdc mon trang miéng dong lanh. Vi su
quan tam cla ngudi tiéu dung déi véi viéc xi ly dé tang ham lugng dam ngay cang gia ting nén
6 sy quan tam dén cac nguyén liéu sita c6 ham lugng dam cao han dé st dung lam kem va mén
trdng miéng déng lanh. C& MPC va WPC da dugc sir dung dé tang ham lugng dam tur 4,9% lén 7,2%
trong kem ma khong anh hudng tiéu cuc dén cdm quan hodc do 6n dinh clia sdn pham trong qua
trinh bdo quan. WPC cling da dugc st dung dé thay thé chit béo trong cac cong thic kem.®

Thanh dinh duéng tra
xanh déng lanh

UNG DUNG TRONG SUP VA NUGC XOT

Trong nhiéu ndm qua, sita, phd mai va kem da dugc st dung dé tang thém huong vi cho stp va
nudc x6t. Dam slia tang kha nang lién két nudc va cdm giac ngon miéng lam cho chiing tré thanh
mot su két hop ly tudng cho cac gidi phap bita dn giau dam. Dam siia va dam whey c6 thé déu duoc
st dung trong cac cong thuc sup hodc nudc x6t dé tang cudng dinh dudng véi huang vi tu nhién
va két cdu min. Tuy nhién, néu suip hodc nudc xét duge khit tring bang phuong phap retort hoac
UHT dé bao quan thi dam stta, nhu MPC, MPI hodc MCC c6 thé Ia lua chon t6t hon vi casein 6n dinh
v&i nhiét han va lién két nhiéu nudc hon dé duy tri dd nhét va biéu hién bé ngoai.

Sup dinh duéng dau lang

Pam sita khéng chi cé nhiéu dac tinh va bé dudng ma con rat linh hoat d€ mang dén nhiing giai phap thuc phdm sang tao
va thdm my ma ngudi tiéu dung mong mudn. Truy cap trang web ThinkUSAdairy.org dé€ biét thém théng tin vé cac loai
ting dung nay va cac bao cao ky thuat chuyén sau vé cach san xuat dam siia va chiic nang ctia chung.

NGUON CUNG DAM BAO: KHA NANG MG RONG, NANG CAO CHAT LUQGNG DAP UNG
NHU CAU BOI MG1 TRONG TUGNG LAl

Dam dén tir nhiéu ngudn thuc phdm. Cac nguén thuc pham truyén théng bao gém siia, thit/collagen, tring, dau
nanh va lda mi. Trén thi trudng c6 nhiéu nguén dam thuong mai cé san cé thé st dung trong thuc pham bao gém
dau Ha Lan, dau lang, gao, khoai tay va yén mach. Nhirng nguén dam mai nhu cai dau, cén trung, cay gai dau, vi

tdo va cac dam dan bao dang dudgc thu hoach, dinh tinh va thueng mai hoa. Bé dugc st dung trong thuc pham va
dé uéng & Hoa Ky, dam phai trai qua thit nghiém va phé duyét tuyét d6i an toan theo chiing nhan GRAS (Generally
Recognized as Safe) ctia Cuc Quan ly Dugc pham Thuc pham Hoa Ky (FDA), thit nghiém gay di ing, phan tich dinh
duéng, dac tinh chiic nang va tht nghiém chap nhan ctia ngudi tiéu dung, vi vay nhiing nha xay dung céng thic ché
bién thuc phdm nén can than kiém tra trang thai cia nguyén liéu trudc khi lya chon.
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Kha niang cung cdp én dinh la yéu té quan trong d6i v6i ngudi mua va nha san xudt khi lya chon va tim nguén cung
(rng nguyén liéu. La qudéc gia san xuat sita bo, nguyén liéu dam sita va dam whey 16n nhat thé gisi, nganh céng nghiép
sfa Hoa Ky dugc trang bi t6t d€ cung cdp cac nguyén liéu sira an toan, chat lugng cao, b8 dudng cho cac cong thiic
thuc phdm trén toan cau. Quy moé san xuat dam cé ngudn géc thuc vat, ngugc lai, van con han ché ngoai tri dau nanh.
Két qua so sanh san lugng da ciing c6 dang ké khoang cach vé kha nang cung cap nay. Tinh dén nam 2017, t6ng khdi
lugng dam sira (dam whey va dam sita c6 dac va phan 1ap) dugc san xuat chi riéng tai Hoa Ky la 336.000 triéu tan.*
Khéi lugng nay tuong duong véi téng san lugng toan cau clia cadc dam mdi ndi tir cdc ngudn gao, lGa mi va khoai tay
(330.000 triéu tan trong nam 2016).* May man thay, cing vdi su phat trién clia nganh cong nghiép phé mai, su phong
phu vé dat dai, dau tu lién tuc trong nghién cttu va phat trién va ma rong muc tiéu xuat khiu, nganh san xuat dam sira
clia Hoa Ky dugc dy doan sé ma réng hon nira trong nhitng nam t&i dam bao cung cap an toan va su lya chon phong
phu clia nhiéu loai nguyén liéu dam sta, phu hgp véi nhu cau cta khach hang va ngudi tiéu dung.

TOM TAT

Tat ca cac dam khéng dugc tao ra nhu nhau. Cho du xay dung thanh phan dam trong cac san pham danh cho nhiing
ngudi thiéu dinh duéng dé bi tén thuong, dinh duéng thé thao, quan ly can nang hay stic khde do tudi tac, diéu quan
trong la chon mét loai dam chat lugng cao, hoan chinh. Bam sira luén cung cap muc dinh duéng quan trong nay.

Huong vi, vé ngoai, hiéu suat va dinh duéng déu déng vai trd quan trong trong viéc thudng thic san pham, nhung
nhitng thudc tinh nay dugc can bang vai cac can nhéac vé chi phi va 16i séng. Trong ky nguyén mai nay véi su gia tang
tap trung chu y vao dam, viéc lua chon thuc phdm tang cudng dinh duéng quan trong hon bao gi& hét. Viéc tim cac
dam tao 6n dinh nhiéu thuéc tinh 1a chia khoa clia su thanh céng.

DPam tu sra ciia Hoa Ky la khéng thé pht nhan va la nguén duy nhat c6 thé cung cap nhiéu thudc tinh mong muén dé
gilp moi ngudi phat trién manh & moi giai doan cla cudc séng. D€ biét thém thong tin vé cdng thiic cac sdn pham lam
tU nguyén liéu sita cia Hoa Ky hodc thong tin vé nha cung cap hay truy cap trang web ThinkUSAdairy.org.

Hiép Héi Xuat Khau Bo Sita Hoa Ky (USDEC) tran trong cdm on nhitng déng gép vé chuyén mén caa déi nga
nhéan vién cta Hdi dong Sita Qudc gia, Trung tdm nghién ciru sira Wisconsin va Trung tam Nghién citu Thuc
pham Sita Péng Nam.

MUC LUC

Muc Trang

Gidi thiéu
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San Xuat Bén Viing: Cam két Clia Ngudi Nong Dan San Xuat Sira Hoa Ky
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Tach Dam Tu Sta
Tach Bam Tu Ph6 Mai
Dinh Duéng: Nhirng Van Dé Vé Chat Lugng Dam
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Ganh Nang Suy Dinh Duéng Tang Gap Déi
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