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Abstract

It is well known that the fruit of the vitamin tree (Hippophae rhamnoides L.) provides
excellent anti-diabetic, antibacterial, immune regulation, anti-inflammatory, and anti-aging
effects. In some countries including Europe the fruit has been added to certain foods to
develop functional foods. The present research was carried out to elucidate the biological
function of vitamin tree fruit powder added to fermented milk. It was found that there was an
antioxidant effect of yoghurt made with vitamin tree fruit powder, and this effect was greater
with increased incubation time and amount of vitamin powder, as shown by 1,1-diphenyl-
2-picrylhydrazyl (DPPH) and 2,2-anziobis (3-ehtylbenzothiazoline-6-sulfonic aicd) (ABTS)
radical scavenging activities. The antibacterial effect of yoghurt containing vitamin tree fruit
powder was shown to be effective against four pathogenic microorganisms, Escherichia
coli, Staphylococcus aureus, Pseudomonas aeruginosa, and Salmonela Typhimurium. In
particular, yoghurt supplemented with 5% of vitamin tree fruit powder showed the best
antibacterial effect. The yogurt containing the vitamin tree fruit powder significantly inhibited
the expression of the anti-inflammatory cytokines interleukin (IL)-6 (yogurt [Y] + Hippophae
rhamnoides L. powder [HP] and yogurt containing 5% Hippophae rhamnoides L. powder
[HPY]) and IL-1R (HP, Y + HP and HPY) in a concentration-dependent manner among tumor
necrosis factor (TNF)-a, IL-6, IL-1, and induced nitric oxide synthase (iNOS). Our results
clearly demonstrated that vitamin tree fruit powder could be a good functional ingredient for
improving health through yoghurt manufactured with vitamin tree.
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ol o5 HuUl #22] 7 Aol oJ3t 43817] A7 (Mistuoka, 1990), HYA AlT-2] oA, 438} F4~0] 271, H
H], AA}52] &1} o] 2lof FPAY ARl 57 A = Y 715 (Ayebo et al., 1980) 52 22 AR A 75]'
2of thgt ZshA Q1 A7t XY= ATt & Lofl= probioticsZ 2+ 222 Bifidobacteria®ll /4 4&X1-52 1} Alo| A
4= H7Fet 2ha8-9] E4J(Cho et al., 2020; Cho and Nam, 2021)= B 2 % thato|Ad dA; 7)Ao -85t
Bifidobacteria®] "§=3} FA1-S Lo+ Bifidobacteria /3 EZ N E2-& AAst] RIS+ i a7t
A= TEF A7 Y= o] QIFolA E S F= RS SHA7]=tl 37‘” 7]of5kaL Qi

QFE2E A|Zof| HAXMEE 71 A+ B2 dFAE0] £33l 24 H7H2T 2 E(Kim et
al., 2003), o] #|7fo] A H7t Q2 Eof n]x]= Y gK(Paik and Ko, 1992), A AL H7F QL2 E(Park et al.,
2019). =AE Q1 Ha|, I, 2 ld 2 7K 3R] EABac et al, 201 T4 FEE 717
&2 8] n|x]+= O‘:(Bae etal,, 2005) 5] Qltt.

Hel R Aol o, i, Fda I (Park et al,, 2010)2 B 7|5, &d7]%5 2 shdA]of ol 7

oZ AHA Qo] FH 5 L :?7P01]H 7154 AlE o 2 7lehe] o] 2FCH(Guan et al., 2005). HAGARHEZA 9]
ascorbic acid, tocopherols, carotenoids, flavonoids, fatty acid 5°] €7 0] 2 ThHalliwell, 1997; Gao et al., 2000;
Kallio et al., 2002; Rosch et al., 2003). HEFRILR Aol = ok lof| = A8 M E= SE5Hgro & Qs fAI1E
o] gt 2o 2 ARGEITE I at J4o] HH F7HE QlSte] o] & A k] et Ak do] AL ok Al ol
< AFslphytonutrients2] ol 25l J&F2 0| X ThHalliwell, 1997). 159t &HAaks} E/d 3} ohefst 1t o] Al &
JFA Ato] 2] THA|(Plumb et al., 1996; Heinonen et al., 1998; Prior et al., 1998)0]] T3l &2 A7} ISP ATt H]
EFILFR G o= =2 $9F9] ascorbic acid (100 - 700 mg-100 g'), tocopherols (1 - 10 mg-100 g"), carotenoids (93 -
15mg100 g')= &35kl ATH(Yao et al., 1992).

2 A5ts = yloll vleIUR Al 2] 7154 Al EN S8 7SS Yot 7| flsl ket E- o] T5
HERRIRAr) 222 718t QP2 EE A|xsto] |47 5= Ao =2H 7154 872 E 7o)

2722 4337198 +Hai

Nk

Materials and Methods

e~
LR EH|

r

WlEpaIL} o)
= Ao AREH BRI U Aol (Hippophae rhamnoides L. powder, HP)+= (F)2EF-2(Hunana Delore Naural
product, Changsha, China)ol| 4] FLl5H HIERI U2 Gl 22 2k 100%2 AH-5FITH

slEpRIL el ke Hobe e 72 E Az

Oll

H, 3, 5%% 233t T3 starterS 9 mg &5l o,

10% 2+ EFA]-5-oll HP (Hippophae rhamnoides L. powder)S- 22}
710l A 24X 7F 54 S A XS TH(Park et al., 2022).
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=
HIEPRILHR ol B9 271 @ L2 E A 59] |, 1-diphenyl-2-picrylhydrazyl (DPPH; Sigma-Aldrich, St. Louis, MO,
USA) 2tz £7]°5-& Blois (1958)2] #Hi& ¥ddsto] 34513t Al& 1 mLoll 1.5 X 10 M DPPH 84 7}5}
o] A2 oFAlojA 1087 ¥t & 517 nmol|A] EF =& =451t 18] YR F O E Lascorbic acidS
YT s = Zofoto] ARESIITH

o)

_ Abs(sample ) — Abs ( sample blank )
Abs ( control )

DPPH RSA (%) = (1 ) « 100 )

ABTS 2|2 &7

2,2-anziobis (3-chtylbenzothiazoline-6-sulfonic aicd) (ABTS; Sigma-Aldrich, St. Louis, MO, USA) radical scavenging
activity=Re 5(1999)9] W& 585t SH5IATE A 7 mM ABTSE 140 mM K,0,S,2} Z3sH ABTS stock
solutions FAlof|A] 12A]17H-5-QF BYHSH S potassium persulfate bufferl] =315+ OD (optical density) value”} 0.71
ABTS working solutiong A| 2521t o] & A9 g -feF S35t 2 37°CollA] 1027 B3 & ODgtE St
% 0D #H2 Ao tidsto] 2752 ==tk

Abs (sample) — Abs (sample blank)
Abs (control )

RSA (%) :(1— >>< 100 @

ook

=

fliot

M XA

/g v 221 Escherichia coli (KCTC1039), Staphylococcus aureus (KCTC1621), Pseudomonas aeruginosa
(KCT3191), Salmonell Typhimurium (KCCM40253)+= Korean Collection for Type Cultures (KCTC, Daejeon, Korea)
9} Korean Culture Center of Microorganisms (KCCM, Seoul, Korea) 2 5-E] 2F §Qtt} 45570 B4 &2 LB
(Luria-Bertani) broth BiZ]0]] 3% =2 HEAA v & L4225 &l HiAE AAT 5 242 Batol 34
3}9d 650 nmoll A SL3H 0,042 OD ZHOZ ZHE 5 100 ULES 96 well microplate]] T3 ch Al 8= thz19}
BIERRILRE A 29k 12, 5% H7ISH HERE 0, 12, 24, 48417 ZHZL REG A7) T 2|2 A7 R A8 wellF
100 ULE F7}5t 5] 37°CollA] 24A17F Sk vl SR A 0, 4, 8, 12, 16, 24A]7HA}T} microplate readerS ©]-&5}0]
650 nmOIl M SZE=S S

oSk

o 2ot ZAb
NIE 573 37}

Y (yogurt), HP (Hippophae rhamnoides L. powder), Y + HP (yogurt with 5% Hippophae rhamnoides L. powder),
HPY (yogurt containing 5% Hippophae rhamnoides L. powder)7} M| Z&/d o] 0] 2| = JFS Z7517] 2I5H3-@4,
5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTS) assay= 535S}
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BEAS-2B M|ZFE 3 X 10’ cells-well' 2 96 well plate©]] £33 21, TEA| ZE R (37°C, 5% CO,)0ll A 2441 7F
St et & ZHzke] wellofl Y, HP, Y + HP, HPY S 5= & %] ﬂsh 2417t 57t FU5HA| iYL o] Fof)
MTS AJ2F20 L& H7F5t0] 490 nm ol A EY =S ST A} E2-2 T 22 Aol 2 g3lo]
7+ 2 g)of| 2 A A A Z FH =S 24, Hrlstdo)

MY EE (%) = A& 7R T/ ti29] SE= X 100 )
(cell viability)
Al zel g

2 Aol ARESH M= kA TA A Q] RAW 264.7 A2 2 ATCC (American Type Culture Collection)S
ARRSFITE EE A uljoF ’Ql 37°C, 5% CO, 2712 §A5t0] udst 2™, DMEM (Dulbecco's Modified
Eagle Medium; 11966-025, GIBCO, Waltham, MA, USA)°|l 10% (v-v"") FBS (Fetal Bovine Serum; 16000-044, GIBCO,
Carlsbad, CA, USA) I+ 1% (v-v'") Pen/Strep (Penicillin-Streptomycin; Invitrogen, Carlsbad, CA, USAYS d7}5k0] Al
= vjopsteic.

Quantitative RT-PCR

RAW 264.7 A|EE 7.5 X 10* cells-well' 2 12-well culture dishol] 253l 24A]7F 59t vljoFs}ith o] 5 7t wellS
Y, HP, Y + HP, HPYS 025, 1.25 mg'mL" ‘5= 2 2| 2|3 mediaZ W A|5}0] 24A|1 7 HESAIZ] ol YRS =
Sttt AF ¥He-2 Zh wellol] 1 ugmL'9] LPSE ] 2|5to] 6AI7HEF ’ES-AIA RE5131Th Y, HP, Y + HP, HPY
7} 23] H mediaZ A4S 5 PBSE 0]-&5}0] A 2] 5}l hybrid-R RNA purification kit (GeneAll, Seoul, Korea)S- ©]-&
5} RNAE FE53Ith F£Z3FRNAE The Qubit 2.0 Fluorometer (Invitrogen, Life Technologies, Carlsbad, California,
USA)E 53l A% 5o] RNA 2} 1 ugE F3]7F 9 mLo| & =& DEPC (diethyl pyrocarbonate)-treated water2} 5] A1 H
% random hexamer (100 pmol-uL")Z Y, HP, Y + HP, HPY©ll 1 pLS ¥ 65°CollA] 527FHFSA|Zch v & H-S
ofl YZrAIZ] thS, 5X M-MLV RT reaction buffer 4 L, M-MLV reverse transcriptase 1 L, RNase inhibitor 1 L, dNTP
mix (10 mM) 1 UL, DEPC-treated water 3 uLS- 3 7Fsto] /d-20llA] 1023 & F, 50°CollA] 1 h 59 HH-S-A]7 cDNA
£ 513t Whgo] Bt cDNAS D.WE °|-83l 1/102 3]A5to] Agof] AR5t 2 X Prime Q-master mix
10 UL, 10 pmol-uL" 2] forward primer®} reverse primerS 212} 1.5 L, distilled water 4 UL, cDNA 3 LS -2 5 95°Co]|
A denaturation 20 s, 58°COJ|A4] annealing 20 s, 72°Cl| 4] elongation 20 sS40 cycle A A|5h= Z710]| 4] AriaMxE- 0]-&5
o] gRT-PCR 4353t Aol ARESF primer= THa-2+ 2T} Tumor necrosis factor (TNF)-a, 5-AGG GTC TGG
GCC ATA GAA C-3', 5-CCA CCA CGC TCT TCT GTC TAC-3'; interleukin (IL)-1{3, 5-~AGG TCA AAG GTT TGG AAG
CA-3', 5-TGA AGC AGC TAT GGC AAC TG-3'; IL-6, 5'-GTC CTT CAG AGA GAT ACA GAA ACT-3', 5-AGC TTA
TCT GTT AGG AGA GCA TTG-3"; induced nitric oxide synthase (iNOS), 5-CAG CTG GGC TGT ACAAAC CTT-3!, 5-
CAT TGG AAG TGA AGC GTT TCG-3" glyceraldehyde 3-phosphate dehydrogenase (GAPDH), 5-CCA TGG AGA AGG
CTG GGG-3', 5-CAAAGT TGT CAT GGA TGA CC-3".

SAIAE|
E A%2 335|HHE 5 o] AA|SF AL SAS package (release 8.01, SAS Institute, Cary, NC, USA)S ©]-85}0] H+t+ +
BIHAE BASIAL, Batake] A3 §-2)/d2 p<0.05 420l A] Duncan’s multiple range testll 213l 7375131t
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Results and Discussion

Shist =t

DPPH 2HZ 275

DPPH+= H| 23] QY& free radicals 7HA 2L = BFtE =4 Fitatg o] Q= 243t vhA| = 2hel 2o
Ol &lradicalo] A7 == A2 o] sto] FAkst EtE ZA3ITHBIois, 1958). L] D& Tloksl FEEE0] §Hitkst
a1} A5l DPPHEZ 4715 §l& ARESHAL Qlot BIERRIV-REn) 292 371 8 712 E 9] DPPH 2ht|Z 47

S A= Fig, 10] R BRe} ) 2] Whg A7 24A17F0 2 v Wl BQHS wf] thET= 66.55%01H 1,2, 5%
F7HEE2 27} 76.63, 87.38, 98.9% = HIEFRILFA 0] 222 @o] 7bstal g Alfto] Zojde= it &
W7t =A Yehbe 22 W 4= QAU o] 2k ARG AE Rl BletIuR o 2 2t

T7KKo etal., 2012) 2ol A = H]ERRILFE-H ol o] DPPH TS AtstEd A& 23ks R1g 4= it

7

7

3

2

Inhibition rate (%)
3

'y
o

i

Bl 77777722

Con 1% 2% 5%

Incubation time (h)

Fig. 1. 1,1-diphenyl-2-picrylhydrazyl (DPPH) scavenging activity in yoghurt containing Hippophae
rhamnoides L. powder during fermentation for 24 h at 37°C. Con, control; PC, positive control (L-ascorbic
acid, ugrmL™). All values are mean = standard deviation (SD) (p <0. 05).

ABTS 22 £A5

ABTS o)z A7 52 FAtstA|o] f7E ERlst= A0 = gtr)ZS AJ4dsk= ABTS E4 Al hydrogen
peroxide®} metmyoglobin®] /42 Et|= Hr} w2 FASHES-S A 2 A myoglobin 2HZ-2 ZAA]7]= 71X
O] ThRe etal., 1999). HIEFRIURHol 292 37} @ 712 E 9] ABTS 2tz 475 A= Fig. 201 Uebd viek 2ot
b F91 24417 i RT= 67.79%°1H 1, 2, 5% A 7H= 2H2} 74.93, 83.89, 99.57% = t2+Lo| H] 3l HIEF
LG 225 o] 7lsta g Alzto] Zdojd s itst g3t =7 Yephe A wEe 4= 1]t o]
ok -FARE ARl BIEFILR 9 7} & n|4Ad7]H A Z(Cho and Kim, 2015)0]|A4] &= H|EFRILFR- A0l o] ABTSZHHZ
2750l tiet FAEED AE A0E 1T 4 AN, Ak Gt & ARl S FEES UK o
2 E A2t AYH(Kim et al,, 2008)2} H| w5} S ©f HIEPR Y-R-Hnl| 50| itel 2h-8o] rh= 2aHE A%l
t}. $HH Gao 5(2000) HIEFRIUY-F- L& $55k= 2+ 5-F phytonutrients2] /gh A 2} &4tstaato] Hat=
28 27171 5719+ Z7] Bt ABTS 2tz 27452} phytonutrients2] $Fo] A#|3| ZrAH T B skl wh
2hA] Bl eIV o] £221A| 7|7} AFe aatol] m] x| &= FFo] Arhs A & 4= AAch
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Fig. 2. 2,2-anziobis (3-ehtylbenzothiazoline-6-sulfonic aicd) (ABTS) radical scavenging activity in yoghurt
made with Hippophae rhamnoides L. powder during fermentation for 24 h at 37°C. Con, control. All values
are mean = standard deviation (SD) (p < 0.05).

sagt

(=3 -3

Escherichia coli
HEPRIUHR ol 228 37} @ 512 E 9] Escherichia colioll gt &+ &3h= Fig. 30l R vEel 2Tt Escherichia
colioll T3t 4+ FIHE B t 2= 24A17H E S Q L2 Eof|A] AA|sHA| UEFG L, 1,2, 5% H7FE 25 12,
24A7H ke QA2 Eof|A] HIERIURA 28 H7Hgo] 52 QP2 EYLE B3 HE Alfto] A4 JPoda
7} = A et FE5F 5% 7= 0, 12, 24A17F e Q@ L2 E WL=0|| A Escherichia coliol] Tl &d-a b7t
A A Uepd A o2 SRIE T} o]2fdt o] f+= fAES fAF 2 AN} -2 tAMHE-S A4S 24 pH
£ 930} {9 S AAIskaL(Vandenbergh, 1993), --Akd-0] AdAFsk= 24} propionic acids -7-3l+2] Al
A
o

=
mulz} g Eukgato] AIEU) Abdake} Tl wg S REAIZICkL B 15k ChHuang et . 1986). ©19F 20] &
Aol Aabshs FAk 24t 50] {714kl ofsl B vt-Eo] AAlE Tl HAsHI Tk Midolo et al., 1995; Jeong et
al., 2022)

Staphylococcus aureus

R Joff B2 347} Q L2 E 9] Staphylococcus aureus®ll 3F P+t SIH= Fig. 401 UERS v} 2}
Staphylococcus aureus©l] TH3F LA 0|29 S+t R 7= Escherichia coli®t PFF7FA| 2 thR = 24 A7 ek o
QT2 EOAM FAFHA YERETL, 1,2, 5% H7H 25 12, 24A17H S @ 2 Eof|A1, 2, 5% 7 B 047
24X e @ FE Eo|| A HIERRIUR A 22 H7lgo] =2 QP2 EULE Tt g A|to] A45 7
G} A UERATE EESF 5% 7= 0, 12, 24417 e @ L2 E 0| A Staphylococcus aureus©]] TH3H &
B AR UeRd A0 & Sl =gl

EN]

F
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Fig. 3. Antimicrobial activity in yoghurt with Hippophae rhamnoides L. powder against Escherichia coli
(KCTC1039) during fermentation time by microplate reader at 650 nm. All values are mean % standard
deviation (SD) (p < 0.05). Fermentation time: O, 0 h; A\, 12 h; [, 24 h. (A) Control, (B) 1%, (C) 2%, (D) 5%.
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Fig. 4. Antimicrobial activity in yoghurt having Hippophae rhamnoides L. powder against Staphylococcus

aureus (KCTC1621) during fermentation time by microplate reader at 650 nm. All values are mean +
?ta;ndard deviation (SD) (p < 0.05). Fermentation time: O, 0 h; A, 12 h; [J, 24 h. (A) Control, (B) 1%, (C) 2%,
D) 5%.
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Pseudomonas aeruginosa

HIEFRIL dofj B 7} @ 412 E 9] Pseudomonas aeruginosa®ll ¥t &+ & 3+= Fi oﬂ LR vl 2+
t}. Pseudomonas aeruginosa®ll tHeh ¥/d n| =2 g+t 3= tiR+= 24/\]2_ Hd EJ' Eoj|x| dA5}
AL, 1,2, 5% 370 25 12, 2448 E @2 E0|M 1,2, 5% H7H- B 04 24%]{ s
Eof|A HIERRI-FEul 29 7150l 2 272 EASS ok g A7o] 73—?% a7t =7 UrEPx}
o} EE3F 5% A7 0, 12, 24417 e @ L2 E W R0]| A Pseudomonas aeruginosa®ll tHall I a7} @ #15}H]
Lebih ofof 2ol b thald B, pH A3, T4 SHEE Soi olsiA WAyshs o2 delzict
(Wiegand et al., 2015; Rempe et al., 2017; Elyas et al., 2019).

05r

= b e
N a
T T

Absorbance at 850 nm

=

0.0
05
Eo
@
©
= 0. 03
8
[ =
go 0.2
7
0
< . 0.1
O > O T £
0.0 U.Olr
0 4 8 12 16 24 1] 4 a 12 16 24
Farmentation lime (h) Fermentation time (h)

Fig. 5. Antimicrobial activity in yoghurt with Hippophae rhamnoides L. powder against Pseudomonas
aeruginosa (KCT3191) during fermentation time by microplate reader at 650 nm. All values are mean =+
?ta;ndard deviation (SD) (p < 0.05). Fermentation time: O, 0 h; A, 12 h; [, 24 h. (A) Control, (B) 1%, (C) 2%,
D) 5%.

Salmonella Typhimurium

HIEFRILE ol B2 71 Q 712 E 9] Salmonella Typhimurium®]] 3¢t &+ §3h= Fig. 6°1] UERS v} At}
Salmonella Typhimuriume] T3t 219 Bl 48<] P ik )7 24417k a2 712 EollA] A3 L}
BRSO, 1,2, 5% 7HE B 12, 24X e QT2 EO|AL, 2, 5% 7 B 0AIRE 24412 R @ L2 E o
A BlEFIR o) Bat grlege] ke @2 EUSE EE WhE ARlo] A48 PFaL} A Uetth =
5% HA7F= 0, 12, 24X S @ 2 E H50]| A Salmonella Typhimurium®]] T3l &7 A= 5HA| Lt
e

Korean Journal of Agricultural Science 49(4) December 2022 912



Antioxidant, antibacterial, and antiinflammatory effects of yoghurt made with vitamin tree (Hippophae rhamnoides L.) fruit powder

o
-4
o
=

0.6 A 06 B
£
05 0.5
g
= 04 04
% 03 03
£
g 02 0.2
L
<L
01 0.1
[R) 0.0
0 4 B 12 16 24
07 c 0.7
0.6 06 D
E 0.5 [
= 05
&
= 04 04
@
g03 0.3
8
202 0.2
<o 0.1
0— 1 } O o O o — 0
0.0 D.GE'-
0 4 8 12 16 24 o] 4 8 12 16 24
Fermentation time (h} Farmentation time {h)

Fig. 6. Antimicrobial activity in yoghurt with Hippophae rhamnoides L. powder against Salmonella
Typhimurium (KCCM40253) during fermentation time by microplate reader at 650 nm. All values are mean
+ st(ar;dard deviation (SD) (p < 0.05). Fermentation time: O, 0 h; A, 12 h; [, 24 h. (A) Control, (B) 1%, (C)
2%, (D) 5%.

st S 1}

TNF-a, IL-6, IL-1$3, iNOS2] mRNAZ&

HI eI G| 2o M| i 574 37}= BEAS-2BA 22| E/d = HISHEMTS assay = 1.25 mg'mL 71| A AJgh
A} M| 5/g0] gl AS &Rl S AFo| o] 85ict. HIERRIUFEGn] 2 X7t Q@ 72 E O] TNF-q, IL-6, IL-16,
iNOS2] mRNAEFH-2 Fig. 70]] LFERH HERF ZHTh TNF-a+= yoghurt + 5% Hippophae rhamnoides L. powder (Y + HP) 2]
2|77t = tol] v]sl FEo]EA o2 Wao] A S & 4 AULE R LF2E A2 FE A QS A
2] Frof| A 2l F2 A= ] oLt 729l atol= ATk TNF-a+= Y5530l 4 macrophage®} mast cell 501141
+2H| =™, LPSKES-2] 8 uli7iA| = A Ui e QlojM & F a3t 4E-S s vhd PSHHate HiE o] 9l
Th(Lee et al., 2003). IL-6+= THETH(Y)OA] 0.25 mgmL 2 2] A] B G2 104412 + 98.97= 1.25 mg-mL ' 2] 2 A] 2
& F0]7,082.29 + 67.132 ZHAE 2 H, HP 0.25 mg-mL' X 2] A] 8,335.19 = 79.00, 1.25 mg-mL" | 2] A] 4,497.79 £
42,632 W3 o] ZrASH O, Y + HP 0.25 mg-mL' %] 2] A] 5,653.78 & 53.59, 1.25 mg'mL '] 2] A] 1,652 £ 15.67
2 dh o] AAI5HA| 44513 M, HPY 0.25 mg-mL ' X 2] A= 5,007.93 & 47.47, 1.25 mg-mL "' X 2] A= 2,565 46
+ 24312 U3 o] HE0]E4 0 2 AXSIA AT IL-6= BELES /S A A YakS S7HA7 )=
A0 169 432 JZA oA G4 Z7tel= A0 2 BT THDelgado et al, 2003). T A=A
cytokineQ! IL-62] & F 74 HIENRIRELo 7 E /7 J39HS-2 JAlsks a7t Qs Ao 2 AlR

=,
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Fig. 7. Effects of yoghurt (Y), 5% Hippophae rhamnoides L. powder (HP), yoghurt + 5% Hippophae
rhamnoides L. powder (Y + HP), yogurt containing 5% Hippophae rhamnoides L. powder (HPY) on mRNA
expression level of TNF-q, IL-6, IL-1(3, and iNOS. RAW 264.7 cells were treated with indicated concentration
of Y, HP, Y + HP, HPY with LPS (1 pg-mL™) or without for 24 h. Total RNA was isolated and analysed for
mRNA expression with qRT-PCR. All values are mean * standard deviation (SD) (p < 0.05). TNF, tumour
necrosis factor; IL, interleukin; iNOS, induced nitric oxide synthase; LPS, lipopolysaccharide;, gRT-PCR,
guantitive real time-polymerase chain reaction.
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&= ¥ cytokine 3 IL-13+= monocyte, macrophage, B-cell, dendritic cell, ZHA|2E 5ol A EH]= ™, TNF-q, IL-6
7| pro-inflammatory cytokine 2 A] o2 7FA] A SHA 2H-8-53} Ak o QIok BE5HIL-1B+= T-cell2] 231
B-cell2] /g3, NK cell2] activity S 2/ 212t Fig. 701l HERS BReF 2o [L-132] ¥l ti27H(Y)= 5= &4
O 2 9 kS ZIHAIZ oL HP 0.25 mg'mL ' %] ) A= 1,468 37 = 44.29, 1.25 mg'mL ' 2] B A= 407.31 £ 12292
FASHA & o] ZHASFI AL, Y + HPA 2] Alof|A] 0.25 mgmL = 1,196.83 £ 36.1, 1.25 mg'mL '+ 806.2 + 24.32
2 A5 ZHASFA L, HPY 0.25 mg'mL 3 A= 1,646.29 + 49.65, 1.25 mg'mL' %] 2] A]= 1,360.57 + 41.04%
E%%Eﬂ%@ O = e o] AASHA A4t ol AS cytokine?! IL-B2] HH o Fae v

AZ ¥R AR B3t Y 2 02 AL T iNOSE Aol Al ol ZxfaHA] o

o

j= o=
O Uk SEET PAITH S kg NOB ABH, YHE NOE BB b, R E 50| 43 w2 FAA)
20 wat ofuje} GEoPRAI) TS ZA5ke] G5 W8hAl7) 202 el Slck(Tezuka et al, 2001; Kim

=
9] 9] zfol gigict A2 0 2 HlERILE G B2-S H71st @ P2 E L o] I cytokineQIL-69} IL-1

etal., 2002). INOSE Z(Y)7} BIEFIUR Aol B2k 50,2 715 2.5 2] 2] 7Lo]| 8|3l @hado] oA = A7t &
E=ul
o] S ojAelE 2 Y FI} Qe Ao R AR HTh

Conclusion

MRl R BS Y ke 872 E o] FAe Avtet Bejuls BFL A bt FRaThs
Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Salmonell atyphimurium®l| T3l =ttt g avt=
IL-69H 1] WS ofAIslgirt. b uletRlLFR ) 2are Holet g2 et AelE7) e S7HA
AR Ex| o) Ea - A4tol] 7]of g Zl o 2 7 oighet
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