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(54) CHAT PHU GIA THUC AN CHO PONG VAT HUU HIEU LAM CHAT BAO
QUAN PHO RONG

(57) Sang ché dé cap dén chat phy gia thic an cho dong vat hitu hiéu lam chat bao quan
phd rong, chat phu gia thic dn ndy chta axit propionic, cac glyxeryl propionat, axit
hexanoic va tily ¥ cac luong nhod ctia mudi kim loai kiém va/hoic axit béo C7-C12 1a cac
thanh phan hoat tinh.

Chét phu gia thirc an cho dong vat hitu dung 1am chat e ché ndm mdc va/hodc nim
men va 1am chat e ché vi khuan wa khi. Chat phu gia thirc an cho dong vat ciing hiru dung
trong bao v¢ thirc an cho dong vat tranh sy hu héng hiéu khi.
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Linh vuc ki thuat dwoc dé cip

Séng ché dé cap dén chét phu gia thirc dn cho dong vat hiru hiéu lam chit bao
quan phd rong, chit phu gia thirc dn cho dong vat chira axit propionic, glyxeryl
propionat, axit hexanoic va tity ¥ cac lugng nho cua mudi kim loai kiém va/hodc axit

béo mach trung binh c¢é chiéu dai mach C7-C12 lam céc thanh phén hoat tinh.

Sang ché ciing boc 1 viéc sir dung chat phu gia thirc an cho dong vat néu trén
1am chat rc ché nam moc va/hodc nam men va viéc sir dung chat phuy gia thirc an cho

dong vat nay lam chat tc che vi khuan wa khi.

Theo mot khia canh khéc, sang ché bdc 16 viéc st dung chét phu gia thirc an cho

dong vat néu trén dé bao vé thirc 3n cho dong vat tranh khoi sy hu hong hiéu khi.
Tinh trang ky thuit ctia sang ché

Bdo quan thitc an 1a qua trinh xir 1y va gia cong thirc an dé 1am ding hoic lam
cham dang ké su hu hong gy ra bai cac vi sinh vat. Cac vi sinh vat nhu nidm méc, vi
khuin va ndm men c6 thé tao ra ddc t6 va giy nhiém tring cho ca dong vét va con ngudi.
Su tdng sinh cua chiing trong thirc dn gia stc ciing dan dén 1am mat gia tri dinh dudng
hodc vi ngon cua thirc an. VAn dé khoe manh va hanh phuc ca v6i dong vat va con ngudi
cling nhu cac ly do vé kinh té da hudng téi su phét trién cac phuong phap trc ché céac

sinh vat gay hai nay.

Qua trinh bao quan bao gbm viéc ngin nglra sy phat trién cua vi khun, ndm mdc
va ndm men. Cac phuong phéap thong thudng trong bao quan thirc dn bao gdm cac
phuong phap sdy kho (hat, co kho), bao quan ky khi (0 tuoi) va bd sung cac hoa chét

bao quan (hat, san pham phu uét, 1 tuoi véi ham lugng chét khé thap hodc cao, v.v..).

Ngay nay, axit propionic dugc st dung rdng rdi 1am chat bao quan hi€u qua va
da dugc minh ching trong thirc in cho déng vat. Tuy nhién, van c6 mot s van de lién

quan dén viéc sir dung axit propionic. Vind gdy an mon da va kim loai va c6 diém chay
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thAp hon 55°C, nén n6 dugc phan vao dang phai ghi nhan 14 gdy &n mon va c6 thé gay
chay, do d6 1am han ché kha ning ctia ngudi sir dung cubi cling trong viéc bao quan va
van chuyén nguyén liéu. Patent Thuy Dién sb SE535688 trinh bay vé giai phap dé giai
quyét van dé nay, vi patent ndy boc 1§ chét phu gia thirc in cho dong vat dwa vao hdn
hop cua cac glyxeryl propionat va axit propionic. Hén hop nay khong c6 cac dic tinh
bat loi lién quan V@i axit propionic tinh khiét, khién cho khong can co su phan loai néu
trén, trong khi cac déc tinh bdo quan, nhu rc ché ndm mdc, co ban van twong tw nhu ddi

v6i axit propionic tinh khiét.

Mic di sy phat trién ndm mdc trong thirc &n duge chimg minh 13 duoc e ché
mot cach hiéu qua bang chét phu gia thitc dn duge bdc 1§ trong patent Thuy Dién sb
SE535688, song nhiing nghién ctru gan day da boc 16 vé ché phdm méi ma ché phim
nay thé hién céc dic tinh bao quan phd rong dbi véi thic dn cho dong vat. Sang ché dé
xuét ché pham chira glyxeryl propionat, axit propionic va axit hexanoic. Ché phim da
dugc chiung minh thim chi hiéu qua hon ca axit propionic tinh khiét khi n6 giit duge
hoat tinh vi khuén ua khi dﬁy du trong thirc an cho dong vat. Ngoai ra, ché phém boc 16
trong sang ché d3 ching t6 hiéu qua & dang hdn hop cta cac glyxeryl propionat va axit
propionic bdc 10 trong tai liéu SE535688 trong viéc uc ché ndm méc 1au dai, va tham

chi hiéu qua hon mot chut ché pham nay khi n6 ngan ngira sy hinh thanh ndm méc sém.
Ban chit k§ thuit clia sing ché

Sang ché d& cap dén chit phu gia thirc &n cho dong vat hitu higu 1am chét bao
quan phd rong. Chét phu gia thirc an ndy chia 15-80% theo khéi luwong cla axit
propionic, 10-70% theo khéi lwgng cia cac glyxeryl propionat va 5-40% theo khéi luong

cua axit hexanoic, cn bang téi 100% theo khoi luong 1a nudc.
Mo ta vin tit cac hinh vé

Fig. 1 minh hoa thir nghiém dién hinh do c4c murc cacbon dioxit trong hai mau
thirc dn, mot mau dugc xu 1y bang chit bio quan va mau kia khong duge xtt 1¥;

Fig. 2 minh hoa cic mirc cacbon dioxit trong thir nghiém vé hoat tinh vi khuin
wa khi & bot mi nghién min hoan toan dugc xir ly bang cac chét phu gia thirc in khac
nhau;
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Fig. 3 minh hoa c4c gia tri trung binh ctia thoi gian dat téi mic CO2 1a 10% trong
thir nghiém vé hoat tinh vi khuAn ua khi & bot mi nghién min hoan toan duge xit 1y bang
cac chit phy gia thirc &n khac nhau; va

Céc Fig. 4-9 minh hoa két qua ctia thir nghiém vé sy e ché ndm mdc 1au dai &
hat dai mach duogc xir 1y bang cac chét phu gia thtrc n khéc nhau.

Mo ta chi tiét sang ché

Céc loai thuc #n khac nhau thuong doi hoi cac loai bao quan thirc an khac nhau;
phuong phap ma hitu dung khi bao quan cé kho ¢ thé khong hitu dung 14m khi bao
quan rau dau chang han. Do béi cdc vi méi trudng khac nhau trong cic thirc &n khac
nhau (ham lrong nuée, pH, kha nang s&n c6 cac chit dinh dudng v.v..), nén cé sy thay
dbi tu nhién v& hé vi sinh vt gifra cAc loai thitc n khac nhau. Hé vi sinh vt trong thirc

an cu thé ciing c6 thé thay dbi theo mua.

Sang ché dé& cap dén chét phy gia thirc in cho dong vat hitu hiéu lam chét bao
quéan phd rong. “Chét bao quan phd rong” cAn duoc hiéu 13 chit bao quan bao vé thic
an tranh su hu hong giy ra béi céac loai vi sinh vat khac nhau, nhu céc loai nim men,
nédm méc va vi khudn khac nhau. Nho hiéu qua 1am chét bao quan phd rong, chit phu
gia thirc an cho dong vt theo sang ché c6 thé cung cip chét bao quan ma no c6 hiéu qua

trong cac loai thirc an khac nhau va theo mua day du.

Chét phu gia thitc dn cho dong vét chira 15-80% theo khéi lwong cua axit
propionic, 10-70% theo khdi luong cua cac glyxeryl propionat, 5-40% theo khéi lwong

cua axit hexanoic, cin bang t6i 100% theo khoi luong la nudc.

Theo mot phuong an wu tién cua sang ché, chit phu gia thirc in cho dong vét

chira 8-25% theo khéi lwgng ctia axit hexanoic.

Theo phuong an wu tién hon nita cua sang ché, chét phu gia thirc #n cho dong vat

chira 10-20% theo khdi luong cla axit hexanoic.

Ca hai khoang ndng dd wu tién cua axit hexanoic thong bao ¢ trén dugc coi nhu
c6 tac dung bao quan t5t nhit cua chit phu gia thitc an cho dong vat theo sang ché,

nhung vin duy tri dugc chi phi chat phu gia thirc in cho dong vat & mic chip nhan
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dugc. Vi gia cua axit hexanoic 1a cao hon so v6i gid cla axit propionic, nén tot hon la

khong b6 sung nhiéu axit hexanoic hon mirc cén thiét.

Tuy nhién, trong cac truong hop ma chi phi khong phai 1a xem xét quan trong,
thi chit phu gia thirc #n cho dong vat theo séng ché t6t hon chira 15-30% theo khéi

lugng, hodc thdm chi 20-35% theo khdi lurong cua axit hexanoic.

Ham luong glyxerol trong chét phu gia thirc in cho dong vat theo sang ché t6t
hon 1a thép, t6t hon thap hon 4% theo khéi lugng. Tiy ¥, chat phy gia thirc &n cho dong
vat chira 0,5-5% theo khéi luong ctia mudi kim loai kiém, tét hon 1a format, nhu kali
hoic natri format. Chat phu gia thirc in cho dong vat nay tiiy ¥ cling c6 thé chira 0,5-
10% theo khdi luong cia axit béo mach trung binh ¢6 chidu dai mach C7-C12 khéac; tét

hon axit béo mach trung binh tily ¥ nay 1a axit octanoic.

Chét phu gia thirc 3n cho dong vat dugc lam can béang t6i 100% theo khdi hrong
bang nudc, nhu nwée phan (g va nudce xuét phat tir ham lugng nuéc cua nguyén liéu

th6 str dung.

Céc glyxeryl propionat nady c6 mit & dang hdn hop ctia mono-, di- va tripropionat
vai ty 1€ 30-50% theo khéi lwong ciia glyxeryl monopropionat, 40-60% theo khéi luong
cua glyxeryl dipropionat va 5-20% theo khéi luong cua glyxeryl tripropionat, dugc lam
can bang téi 100% theo khéi lugng.

Sy hu hong hiéu khi cia thirc in 1a véan d& gip & ca trong khau phin hén hop
hoan chinh TMR (Total mixed ration) va ca trong U twoi, sau khi m¢ thap u thirc an.
Nim men 12 c4c sinh vat ma chil yéu khoi xuéng su hu hong hiéu khi trong thirc in.
Cacbon dioxit tao ra boi qua trinh 1én men ndm men dan t6i sy tdn hao thuc cia chét
kho va su suy giam gi4 tri dinh dudng twong Gng. Qua trinh nay cling s€ 1am giam vi
ngon cua thttc n, dan t6i sy giam thurc an dua vao. NAm men va vi khuén tao axit axetic,
ching c6 kha nang phat trién nhanh chéng voi sy ¢6 mit cua oxy, duge xem la cac nhan

t0 khéi xudng chu yéu cta sy hu hong hiéu khi.

Qua trinh hd hap hiéu khi san xuét ra cacbon dioxit va do do, hoat tinh vi khuan

wa khi trong mau thirc dn c6 thé duoc xac dinh bang thir nghiém bing cach xac dinh



39480

ndng d6 cacbon dioxit. Hoat tinh vi khuén wva khi ddy du c6 thé dugc quan sit mot cach
d& dang trén dd thi thé hién viéc ndng d6 cacbon dioxit thay ddi nhu thé ndo theo thoi
gian trong miu. Cac mitc CO; gia ting cang nhanh trong mAu, thi sy phat trién cia vi
sinh vat hiéu khi cang nhanh trong mau va nguy co thirc dn bi hu hong béi vi sinh vat
cang 16n. Fig. 1 minh hoa mot thir nghiém dién hinh x4c dinh cic muc cacbon dioxit

trong hai mau thirc in: dugc xu 1y bang chit bao quan va khoéng dugc xu 1y.

Nhu c6 thé quan sat thiy trén Fig. 1, mic CO2 & mau khong duoc xut Iy gia ting
nhanh hon nhiéu so véi & miu duogc xtt 1y, cho théy su gia tang hoat tinh vi khuin wa
khi nhanh hon.

Chét phu gia thitc &n cho dong vét theo sang ché hiéu qua & ca dang chat rc ché
nAm mdc, & dang chét (rc ché nAm men va & dang chat rc ché vi khuan wa khi, va do do,

n6 ¢6 pham vi bao vé rong hon so v&i nhiéu loai chat bao quan dang s dyng hién nay.

Theo mdt phuong &n, sang ché bdc 16 viéc st dung chat phu gia thitc in cho dong

vat néu trén 1am chat tc ché nam moc va/hodc nam men.

Theo phuong an khéc, sang ché boc 16 viéc sit dung chat phu gia thirc &n cho

dong vat néu trén lam chat &rc ché nam men dong hoa lactat.

Sang ché cling boc 16 vige sir dung chét phu gia thitc an cho dong vat néu trén

lam chét Grc ché vi khuan wa khi va nhat 13 vi khuan sinh axit axetic.

Theo mot khia canh khéc, sang ché boc 16 viée sir dung chét phu gia thtrc an cho

d6ng vat 4 bao vé thirc &n cho ddng vt tranh sw hu hong hiéu khi.

Sy phat trién ciia nAm méc va ndm men 12 vin d& thudng gip nhat 13 & cac thirc
an ché bién nhu céc loai hat, rau, hat c6 dau va/hodc cac san phém phu thirc an, day la
nhitng thirc &n c6 ham luwong nudc twong dbi cao. Nhiing loai thirc &n nay dugc bao quan
thich hop chéng lai sy hu héng hiu khi, nAm men, nam méc va vi khudn nho boi chit
phu gia thuc &n theo sang ché. Tuy nhién, tuong tw, thitc an khong ché bién duoc bao
quan thich hop bang chat phuy gia thirc an cho dong v4t theo sang ché.
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Pién hinh, chét phu gia thirc in cho dong vat theo sang ché dugc bd sung vao

thitc &n v6i ndng d6 nam trong khoang tir 0,01 dén 2,0% theo khébi hwong.

Sang ché dugc minh hoa trong cac vi du dudi day, cac vi du nay chi duoc hicu

13 & minh hoa va khong nhdm gi6i han sang ché theo bat ky cdch nio.
Phén vi du minh hoa

Vi du 1: Hoat tinh vi khuin wa khi & b6t mi nghién min hoan toan dwgc xit Iy bang cac

chét phu gia thirc &n khac nhau

Céc mau ctia 100g bt mi xay nguyén hat, c6 ham luong nude 13 18% theo khéi
lugng, dugce xtr 1y véi lidu lugng 0,05% theo khdi luong béng cac chat phu gia thirc an

khac nhau theo bang 1 dudi day.

MAu | Chét phu gia thikc in

1 Déi chirng khong dugc xtt 1y

2 Axit propionic

3 ProSid™ MI 700

4 Axit hexanoic

5 ProSid™ MI 700 + 20% axit hexanoic

6 ProSid™ MI 700 + 30% axit hexanoic

Bang 1.

ProSid™ MI 700 14 chét phu gia thirc #n thuong mai tr nha cung cAp Perstorp
AB, chira 60-70% axit propionic va 20-30% glyxerol propionat (glyxeryl mono-, di- va

tripropionat).
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Céc mAu hat laa mi d3 xir Iy mdi mau dwogc dit vao trong binh lic thé tich 1 lit
c6 trang bi b cam bién cacbon dioxit. Toan bd mau xir 1y duoc chuén bj thanh ba bd.
Trong khoang thoi gian 287 gio, cac muc cacbon dioxit riéng biét dugc xac dinh ¢t mbi
30 phut. Cac mitc cacbon dioxit thu duoc 1a ghi nhan dich danh vé hoat tinh vi khuin

wa khi, va nhét 13 hoat tinh nim men.
Cac muc cacbon dioxit trong qua trinh thir nghiém dugc thé hién trén Fig. 2.
Phan tich thoi gian can thiét ¢ dat t&i mic 10% cacbon dioxit trong vi du 1

Thoi gian can thiét dé dat t6i mirc cacbon dioxit 10% duoc ghi lai d6i véi mbi
mot mau sao chép va gia tri trung binh dugc tinh toan d6i véi mdi mot trong sb cac miu
tir 1 dén 6. Mitc cacbon dioxit 10% duoc danh déu trén Fig 1 va cac gié tri trung binh

v& thoi gian dé dat t6i mirc CO, ndy dugc thé hién trén Fig. 3.

Nhu c6 thé duoc quan sat trén ca Fig. 2 va Fig. 3, su thoat khi cacbon dioxit la
chim nhit & cac miu duge xit Iy bﬁng chét phu gia thirc an cho dong vét theo sang ché.
So sanh cac dudng cong trén Fig. 2, rd rang la, chét phu gia thirc &n theo sang ché
(ProSid™ MI 700 + 20% axit hexanoic va ProSid™ MI 700 + 30% axit hexanoic) thuc
hién t6t hon so v6i nhitng gi c6 thé dugc ky vong khi nhin vao cic duong cong riéng
bist 1in luot ctia ProSid™ MI 700 va axit hexanoic riéng biét. Cac thanh phan cta chat
phu gia thirc an theo sang ché hoat dong cuing nhau theo cach hop luc, dan dén tac dung

bao quan cao bat ngo.

Vi du 2: Tac dung uc ché nAm méc kéo dai & hat dai mach duoc xt 1y b'fmg cac chét phu

gia thirc an khéc nhau

Céc mAu cua 450g hat dai mach, c6 ham luong nude 1a 23% theo khéi lugng,
duoc xtt Iy bing cac chit phu gia thirc &n khac nhau theo bang 2 duéi day. Céc thao tac
xir Iy dugce thuc hién ¢ mirc lidu luong thip 1a 2,85ml/kg (twong dwong khoang 0,3%
theo khdi luong) va & mirc lidu lugng cao 14 5,7ml/kg (twong duong khoang 0,6% theo
khéi luong) déi véi mdi mot chat phu gia. Hat dd xur 1y dwgc nap vao trong cac binh

thity tinh v6i lugng 450g/binh, v6i ba binh nhw nhau (ba binh thuy tinh mdi 14n xir Iy va
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lidu luong riéng biét). Péi chimg khong xtr 1y ciing dugc chudn bi thanh ba binh. Tt ca

c4c binh dugc bao quan trong phong c6 kiém soét nhiét ¢ & nhiét 6 20+2°C.

MAu | Chit phu gia thirc in

1 Khoéng dugce xur 1y

2 Axit propionic

3 ProSid™ MI730

4 ProSid™ MI700

5 ProSid™ MI700 vé&i 20% m/m axit hexanoic
6

7

8

ProSid™ MI700 véi 30% m/m axit hexanoic

Luprograin®

Hat Kofasil®

Bang 2.

ProSid™ MI 700 1a chit phu gia thirc &n thwong mai tir nha cung cap Perstorp
AB, chira 60-70% axit propionic va 20-30% glyxerol propionat (cac glyxeryl mono-, di-

va tripropionat).

ProSid™ MI 730 14 chét phu gia thirc #n thuong mai tir nha cung cap Perstorp
AB, chira 25-40% axit propionic va 45-60% glyxerol propionat (cac glyxeryl mono-, di-

va tripropionat).

Luprograin® la chét phu gia thirc #n thuong mai tr nha cung cap BASF, chira

khoang 73% axit propionic, 21% amoni propionat va 4% 1,2-propanediol.

Hat Kofasil® 1 chit phu gia thirc &n thuong mai tir nha cung cép Addcon chira

khoang 37% axit propionic, 13% natri benzoat va 11% natri propionat.

Su phat trién clia ndm méc trong cac binh duge gidm sat bang cach kiém tra cac
binh bing mét thuong hang tudn. Mirc do phat trién nAm mdc dugc dinh lugng nho su

h3 trg ctia hé ghi diém ndm trong khoang tir 0 dén 5, theo bang 3 dudi day.



39480

biém ghi X4c sult xudt hién ndm mdc nhin thiy
duoc
0 Khong thiy nim mdc
1 < khuén lac nho
2 < 10% mau c6 nAm mdc
3 10 — 30% mAu c6 ndm mébc
4 30 — 50% mau c6 ndm mdc
5 > 50% mau c6 nAm mdc

Bang 3.
Su phat trién ndm méc & hat duoc giam st trong khoang thoi gian 16 tuln.
Két qua duoc trinh bay & dang

a) Thoi gian cho t6i khi hat bit dAu bi ndm méc (thdi gian tir khi bat dau t6i khi diém

ghi ndm méc 12 1, s6 tuln)

b) Théi gian tir khi bét dAu t&i khi diém ghi ndm mdc 14 2 (s6 tuan)

¢) Thoi gian tir khi bit dAu t6i khi diém ghi nim médc 1 5 (s6 tuén)
Céc gia tri trong a), b) va c) cua tAt ca cac mAu duoc xit Iy & mirc lidu lugng thip
va cua tit ca cac miu duogc xir Iy & mic liéu lugng cao lan luot duge thé hién trén céc
Fig. 4-9 duéi day. Cac gi tri dua ra trén céc hinh v& 1a gia tri thip nhét trong s6 ba mau
sao chép ctia mdi mot mau twong tmg. Céc gia tri ndy minh hoa “trudng hop thip nhat”
ctia mdi mot bd ba sao chép, tirc 1a thoi gian sém nhét khi it nhit mot trong ba ban sao

d3 dat t6i diém ghi vé ndm mdc dic trung.

Két qua chiing minh rang, viéc xir 1y bang lidu luong thap chi thu duoc tic dung

bao quan thoi han ngn. Tuy nhién, lién quan sy hinh thanh ndm moc s6m (thoi gian t6i

-10-
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khi diém ghi ndm méc 14n luot 1 1 va 2), ProSid™ MI700 véi axit hexanoic thyc hién

t5t nhét.

Viéc xit Iy bang lidu lugng cao da cai thién mot cach déng ké chit lugng bao quan
ddi véi tit ca cac mAu trir mau hat Kofasil®. ProSid™ MI700 riéng biét hodc cung véi
axit hexanoic 14 ndi bat nhat, khong phat hién thiy bét ky nAm médc nao cé thé nhin thiy
sau 16 tuln, trong khi tit ca cdc mau khac dat it nhit diém ghi ndm méc bang 2 sau 16

tuan.

-11-
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YEU CAU BAO HO

1. Chét phu gia thirc in cho dong vat hiru hiéu 1am chét bao quan phd rong chira 15-80%
theo khéi lwong cta axit propionic, 10-70% theo khéi lwong cia cac glyxeryl propionat
va 5-40% theo khdi lwong cia axit hexanoic, dugce lam can bang t6i 100% theo khdi

luong 1a nudc.

2. Chét phu gia thiic in cho dong vat theo didm 1, khac biét & chd, chat phu gia niy chira

10-20% theo khdi lugng cia axit hexanoic.

3. Chét phu gia thirc an cho dong vat theo diém 1, khac biét & chd, chét phu gia nay chira

20-35 % theo khoi lwgng cia axit hexanoic.

4. Chét phu gia thiic in cho dong vat theo didm bét ky trong sb cac diém tir 1 dén 3,
khac biét & chd, chit phu gia ndy chira it hon 4% theo khéi luwgng cia glyxerol.

5. Chét phu gia thiic in cho dong vat theo didm bét ky trong sb cac diém tir 1 dén 4,
khac biét & chd, cac glyxeryl propionat néu trén 13 h&n hop gém 30-50% theo khéi luong
cua glyxeryl monopropionat, 40-60% theo khéi lwong clia glyxeryl dipropionat va 5-
20% theo khéi lwong cua glyxeryl tripropionat, dugc 1am cén bang t6i 100% theo khéi

lugng.

6. Chét phu gia thirc in cho dong vat theo didm bét ky trong sb cac diém tir 1 dén 5,
khéc biét & chd, chét phu gia nay chira it nhit mot mudi kim loai kiém dugc bd sung véi

luong 0,5-5% theo khdi lugng.

7. Chét phu gia thitc 4n cho dong vat theo diém 6, khac biét & chd, mubi kim loai kiém

néu trén 12 kali hodc natri format.

8. Chit phu gia thirc &n cho dong vt theo diém bAt ky trong s cac diém tir 1 dén 7,
khac biét & chd, chét phu gia nay chira it nhat mdt axit béo mach trung binh c6 chiéu dai

mach C7-C12 véi luong 0,5-10% theo khdi luong.
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Fig. 3: Thoi gian tdi khi 10% cacbon dioxit (cic gi4 tri trung binh)
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Lidu lugng thap: Thoi gian tdi khi diém ghi ndm mdc 1 (tuan 18)
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Lidu lugng thap: Thoi gian t8i khi diém ghi ndm mdc 2 (tuan 1&)
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Fig. 5

Lidu luvgng thap: Thai gian t&i khi diém ghi ndm méc 5 (tuan 18)
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Fig. 6
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Lidu lvong cao: Thoi gian tdi khi diém ghi ndm mdc 1 (tuan 1&)
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Fig. 7

Lidu lugng cao: Thoi gian t&i khi diém ghi ndm m&c 2 (tuln 1&)
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Fig. 8

Ligu luvong cao: Thoi gian téi khi diém ghi ndm mdc 5 (tuan 1)
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Fig. 9
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