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FHAERFWRER, P P EHA R T LB TS FH0.28 ~0.58 me/kg, FHAEFRE
AP A B TAEHN0.32~0.87 mg/kg, A BRI HFAEBFAEEH0.46 ~1.26 mg/kg,
200,220 “C A7 8 T, BEWAT I 19 69 3, 3RAEAT o b o oy B LR K & B A, o B R R 7
A =B A 1.83% ~4.12% , H =888 4 95.20% ~97.35% ; F BN R F KA HH =
BB h 1.33% ~3.92% ,H Z B4 F H 95.36% ~98.21% ; 4% aA| 3K AT i o = B & F A
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Abstract ; Sunflower seed oil was prepared by roasting seeds from different areas at different temperatures

and time. The chloride ion in sunflower seed, and contents of chloride ion, 3 — MCPD ester and vitamin

E, glyceride composition, acid value, peroxide
Wi B #2021 -05 -31;f&[E HH:2021 - 10 - 16 value and color ( red value) of sunflower seed oil
EEWE EEAAA AT A AL Ml H A were detected to analyze the effect of roasting
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EEE L 15(1997) , 5 Lt A, 9 5 1 A B
B 50 T ( E-mail ) ah15237336797@ 163. com,
BAEVEE K B BFSE Bt ( E-mail ) sesamel68 @ 163. com: that after roasting, the chloride ion content in
TE24 A 047 ( E-mail ) wangxuedel962@ 126. com, sunflower seed from Inner Mongolia, China

conditions on the formation of 3 — MCPD ester and

quality of sunflower seed oil. The results showed
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decreased the most. The content of 3 — MCPD ester in sunflower seed oil increased with the increasing of
roasting temperature and roasting time. The chloride ion content in the oil from Inner Mongolia, China
was the highest. After roasting for different time at the same temperature, there were significant
differences in the content of chloride ion in pressed sunflower seed oil. The content of chloride ion in the
oil from Gansu, China, Inner Mongolia, China and Bulgaria were 0. 28 — 0. 58 mg/kg, 0.32 - 0. 87
mg/kg and 0.46 — 1. 26 mg/kg respectively. The composition of glycerides in the sunflower seed oil
changed significantly with the increasing of roasting time at 200 °C and 220 “C. Diglyceride content in the
oil from Gansu, China ranged from 1.83% to 4.12% , and triglyceride content ranged from 95.20% to
97.35% . The contents of diglyceride and triglyceride varied from 1.33% to 3.92% and 95.36% to
98.21% in the oil from Inner Mongolia, China. Diglyceride content in the oil from Bulgaria varied from
1.35% 1o 4.53% , and triglyceride content varied from 94.75% to 97.96% . The content of vitamin E
in sunflower seed oil was significantly affected by the roasting time. The total amount of vitamin E
decreased with the increasing of roasting temperature. The total amount of vitamin E in the oil from
Gansu, China decreased from 105. 6 — 157. 7 mg/kg to 82. 1 — 141. 2 mg/kg when the roasting
temperature increased from 200 °C to 220 C. The total amount of vitamin E in the oil from Inner
Mongolia, China decreased from 147.4 —152.1 mg/kg to 91.1 —141.3 mg/kg, and that in the oil from
Bulgaria decreased from 53. 6 - 167. 7 mg/kg to 51.2 - 116. 0 mg/kg. The acid value and color of
sunflower seed oil increased with the increasing of roasting temperature and roasting time, while the
peroxide value increased gradually with the increasing of roasting time and decreased with the increasing
of roasting temperature. Considering the formation of 3 — MCPD ester and quality indexes, the sunflower
seed oil with higher quality could be obtained when roasting temperature was lower than 200 C and
roasting time was less than 30 min.

Key words: sunflower seed; roasting; pressed sunflower seed oil; 3 — MCPD ester; glyceride

composition ; vitamin E; physicochemical index
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1.2.2 ZEAEATF I il &

BRIRFRIZ) 500 g 5 AEHF AT RO AT, e D ¥F
TELEE A3 5 R 200 °C 1 220 °C, K57 F (] 43 5 K 15,
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A, R AR s I A .

{3 254F . DB — 1ht {4 3%4E (30 m x 250 pm X
0.1 wm) s HA N R AEA T (L =99.99% ) , i 4
4 mL/min; H:THERR T M#IIE 50 °C, P4 20 °C/min F|
% 200°C, Fi L 10°C/min F+ F 240C, Fi L4 40
°C/min T3 360 °C {545 10 min; HEEESE 1 wL; 400
Lb 40: 15 HEFE R BE 350 °C K U #5400 °C ., 4%

2530 R P T AUH — ik
1.2.6 AT AEE R E 455w il e
HerE R E A5 iillE 2 8 GB/T 26635—2011
Feiliaz J 45 g ik
1.2.7  ZEAERFIMBRAE i S A B RN (PR i I
FRIEI % 2 B GB 5009. 229—2016; i+ 4 {b {H
M52 B GB 5009. 227—2016 ; {6 % 1 52 2 & GB/T
22460—2008 ,
1.2.8  HdEgeitsrtr
% FH Excel 2010, IBM SPSS Statistics 21 #l
Origin 2019 $EATEHRSE T /3 AT FIZ: 1, SR ] Duncan
P AT S RS o
2 RS0
2.1 RIAFRAT Wy
3 AN M S5 AT JRUR A 24 4 fe N3k
1 s,

F1 ERFEHMMNEEAHSSE %
B H Koy HLIR I ik =P
P H R 3.99+0.07 47.24+0.40 17.11 £0.00
rRE R ZEE 3.58 £0.06 58.85+0.43  18.83 +0.04
LRANFIE 2.55+£0.03 59.29+£0.65 18.14 £0.05

I 1 nl R, A0 JRUR LA D7 5 i de i (29
A RHT R Y 50% ), FLUORMLER F IR, K 73 5 i
Mo PRIVREZEFERFRUIR G 5 B i, O 59.29% ,
[l H R S AERPRUIR I & BRI, Oy 47, 24% 5 R [E A
S AP B RS s, O 18.83% , HEH
N SEAERF LR A PR i R IR, O 17, 11% 5 R [ H
SRR o B i fe i, o0 3.99% , AN A W 25 A8 K
Ko AR, 2.55%
2.2 RIHRATRAE T ETAUELAIRRL
HEREFBRTALTEENH 0

3 AN i AR R R SR T R LR 2.

R2 ERFEMPSETSE

AL HE AE T &/ (mg/kg)
o EH N 179.13 +0.95
FENEE 388.44 £0.74
LRI 241.36 +0. 82

M1 2 Al LAFE 3 S ANIR] = M AR 33 A
AE T, HAR =2 1 R 1 & A BRI %
e E A S OIS AR S T S R R, R
# T 388.44 mg/kg, Il [E HN % 33 Sl e 3548
R RS T A Ak, 17913 mg/kg, FEME P
IR AT PR (5 FH 25 2 9 P SRR TR Y TS
Or o FWIVRIN B SOT R R AT LAE i # MUY LR AR
ML, ) LA ok P T R AT, A A v P IR A
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U5, DT 52 Ml e o S s -

TR P U T R 3 — A e e 1 A B A
BEEP ., ERHE T ORS TIMSET EA
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3 - RANEEERR S R LMY H ETHER Y R,
FUIR A AT B2 S B T 2R A G H A = b i,
SR TR IGEH R H—ER R, S5
T3 - AR R

3 AR AE AT XS FEAERF OB b S8 7%
AR, 2 4 AN [RDRF 2% 1F X 25 ZEAF il o S

ERCE iE AR

R3 TRBHFHEMEEFRHMPESETFSENRIT

AN I ) 25 AEAT JUREH S 7 5 1/ (mg/kg)

B AR/
i R 15 min 20 min 30 min 40 min
200 45.11 £0.33 43.83 +0.35 41.90 £0.22 39.96 £0.24
W EH
220 41.66 £0.24 41.01 £0.22 40.41 £0.32 38.17 £0.26
i 200 57.58 £0.34 56.83 +£0.33 53.92 £0.36 53.46 £0.36
= 220 46.61 £0.31 43.89 +0.26 42.00 0. 35 40.44 +0.33
200 57.14 £0.35 52.22 +£0.42 49.45 +0.36 45.23 +0.41
LA I
220 42.44 £0.43 35.16 £0.36 34.49 £0.32 34.00 0. 34
x4 TAEAMHFEGNERTFHRPFEEFEENED
) . AN[FRDHE B[R] 25 AE AT T S8 7 & 8/ (mg/kg)
BB Hb IOFFRLEE/C 5 . . :
15 min 20 min 30 min 40 min
200 0.44 £0.02° 0.38 £0.04" 0.43 £0.03" 0.58 +0.05"
EPH;H a b b a
220 0.30 £0.05 0.52 +£0.03 0.54 £0.00 0.28 £0.04
. 200 0.70 £0.06" 0.38 £0.07" 0.56 £0. 06" 0.32+0.05"
R IS N ) . .
220 0.41 £0.05 0.52 £0.06 0.34 £0.03 0.87 £0.06
200 0.96 £0.06" 0.46 +0.05" 0.97 £0. 06" 0.60 +0.10"
ﬁ%j]ﬂﬂﬂz . be be ab
220 1.26 £0.20" 0.70 £0.03™ 0.86 £0.06™ 1.03 £0. 09"

T AT B AR 71 EARR R 2257 3% (P <0.05) .

B8 3 AT RN:3 A7 25 A0 I OBHE 28 5 AN [
IR R G B 5 R IE B N O A E A
Sl EAF P EE R T EEERK, N
330. 86 ~348. 00 mg/ ke {f M A1 7. 28 6k T [ i 2
W, H 184,22 ~207.36 mg/kg; FE H N ZEHFE T
REWE E F /N, o 134,02 ~ 140. 96 mg/kg, XS Ky
TE AR AR oh , ZEAERF IR} rp G il 3 SR A
SN A B e 3 — N R -

H 4 AU 11,3 S H28 AE A IR 28 5 iR
IORF A e o I Hh B 5 =L T 0. 28 ~ 1. 26
mg/ kg Z [8], H G R 2% A6 FF I v B i
B, 0 0.46 ~1.26 mg/kg, HUJE H [ A 5 2%
AERFI, B % 5o 0.32 ~ 0. 87 mg/kg, A1
SR b R SRl O 0. 28 ~ 0. 58
mg/kg,

2.3 IPAF F A xd R AE R GEAT b F b B 2R 0
EAC

TE iR A HE S R v, AR A PR I 4 88 8 1 )

B A H TR H ZRE R =R A ek

ARk F N N R B Nk P R DEZ RN
GERIMEA TR BT T A 3 — SRR . Rahn 45
Reai b BR 1 ZnCl, 74 2% PR T A 2] 90 °C it JE
J8 3 - ENBERRAN 2 - SNRERR , 2 20565 i
A0 PR e S8 B 7 AR AR R e, RS T X — L
il o S H G AE R IR T A — R KR X
I A A H — R AT H R A 3 — G AR 1Y T
RS S RA R 3 - ANEE G . RS NAFEL
FFAPE TS5 AEKT il H R AL

HiZe 5 ATLUE - o EH N2 A0 R H =S
Hi 9 95.20% ~97.35% , H—MBE &t M 0.52% ~
0.82% ,H —HE N 1.83% ~4.12% , £ 200 °C Hil
220 “CHURPFFIRLIEE T, K 5 B6F [ X H = P A0 H = s
A REVER I (P <0.05) , it H — B & o
VR 5 P E N S S AR I P RS Y
95.36% ~98.21% , H—M§ & 4 0. 46% ~0.72% ,
H BN 1.33% ~3.92% , 78 200 °C 45 HFR
ISR RIS H— R H R = S A
RENERZ (P <0.05) 78 220 CHPFFELEE T, K0 AF
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AFTRDXE H W6 A H =R & A R (P <
0. 05) , X — i 75 8 2 25 PR 0 5 DR A1) 3. 2%
FERFIh P = We & i 94.75% ~97.96% , H —ik

FEN0.69% ~0.98% , H —HE &N 1.35% ~
4.53% AE 2 ANIGRARIET , 20 AF Ik D6 H — g L H
TR SR AT R R (P <0.05) .

RS AEMWITFEEXTHLIFHPHIMEEARB MM
AT B[R S5 6 b - ST 2 fik/ %
FORM RRRIEC e _ LSRRI 2% FERE T VT ol o /% :
15 min 20 min 30 min 40 min
H—HE 0.82 +0.03" 0.67 +0.07" 0.68 +0.08" 0.69 +0. 08"
200 HHE 1.83 £0.04° 2.66 £0.05" 4.12 +0.08" 3.34 £0.12°
o H= 97.35 £0. 05" 96.67 £0. 13" 95.20 +0. 08" 95.97 +0. 08"
™ g 0.52 +0. 08" 0.64 +0.05" 0.54 +0. 08" 0.68 +0.11°
220 H —EE 2.35+0.09" 3.09 £0.08" 2.81 £0.13" 2.95+0.17"
H=M 97.13 +0. 09" 96.27 +0.19" 96.65 +0. 18" 96.37 +0. 14"
H—Mmg 0.46 +0.05" 0.65 +0.04™ 0.69 +0.09" 0.68 +0.08"
200 H - HE 1.33 +0.07" 3.32+0.05" 3.58 +0.08° 3.61 +0.11°
e =0 98.21 £0.09" 96.03 £0.15" 95.73 £0.11" 95.71+0.15"
> H—HR 0.65 £0.04" 0.72 £0.04* 0.68 +0.09* 0.70 +0. 08"
220 H—HE 3.65 +0. 04" 3.92+0.02" 3.73 +0.02° 3.84 +0.04"
H=k 95.70 0. 04" 95.36 +0.05° 95.59 +£0.07" 95.46 +0.04™
H—MhR 0.69 +0. 02" 0.83 +0.04" 0.98 +0.01° 0.86 +0.02'
200 H g 1.35 +0.02° 3.34 £0.04" 3.35£0.02" 3.52 £0.05¢
R H =g 97.96 +0. 05" 95.83 £0.05" 95.67 £0.06™ 95.62 +0. 08"
|
H—g 0.91 +0.05° 0.72 £0.04" 0.79 £0.02" 0.78 £0.02"
220 H =g 3.97 £0.01° 4.53 +0.02" 4.46 +0.05" 4.43 +0.04"
H=Hg 95.12 +0.07" 94.75 £0.07" 94.75 £0.05" 94.79 £0.08"

T AT B AR 71 EARRR 2257 3% (P <0.05) .

SR G 23T AS IR £ P H il i 2
REY], =M mEm, N 81.26% ~99. 11% , 1
TERACH —EE A A4y A 0. 79% ~ 13. 94% Fi
ND ~4.84% , ASZ I 2 SEAEHF-THh v H i P 4 1)
gEREZ A,

+
7éFl

2.4 WA AR 3 - R ARE S E
Y

KPR AR PRSI o 3 — LTSI 0 B
i 012 6 FF 7

R6 FREMFFZRUXIERIFMTD I -SREESENZIN
e PR C . Z<Fﬂkb*?5¢ﬁﬂ%§12*??$‘F 3-—§§?§@?Eﬁ€?é§/(lng/kg)
15 min 20 min 30 min 40 min

200 ND 0.04 £0.01 0.31 +0.03 0.42 +0.03
R 220 0.27 £0.01 1.18 £0.03 3.80+0.02 9.72 +0.03
" 200 0.15+0.02 0.21 £0.03 0.91 £0.05 1.08 £0.07
TENE 220 2.98 £0.08 5.70 £0.12 15.38 £0. 15 20.85 +£0.26
T 200 ND 0.07 £0.01 0.56 +0.04 1.02 £0.06
220 2.06 £0.08 5.17 £0.13 8.62 +0.16 14.32 +0. 14

T “ND" FoR AR A

HiZ 6 mIAL, I N S SRR 3 - AN
B & s, SO A R RO P S T T
Ree e 3 fe K — 3K, 7E 200 C B AP IR R, 3 A 7= i
FEAERFIEURE AR R B IR 3 — SN IG5 Rl
RO P ) SEE K T 38 0, G r e A R ORI A I 2
AU OB 223 15 min B0 R LR A AR A
3 — GNEENG ;3 A S AE R R 3 - SRINEERE &

HEYEL D ND ~ 1,08 mg/kg, A i R R BR 7 A #f
(1.25 mg/kg) o 220 CHYAFIERBE N A R0 A I ] %
FEAERFI T 3 — SRR & 8 1R -5 AR
200 “CIFAHIR] , #4974 3 — S BERE 7 fE R FF I 6] 28
KM, AH 3 A7 HuZE FE R 3 — SN A 35 i
SRR A AR, b, v [ HOREE AE R 3 -
SN G 5 R AE K RF I [R) 15 ~ 40 min 15 ] N
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0.27 mg/kg #K-%9.72 mg/kg, BN T 35 £, P
WS ZEAEAFI D 3 — SN BERE & i 2. 98 mg/kg
WK F) 20. 85 mg/kg AN T 6 A5, LRINFT 25 AL FF
i 3 - SNBENR & b 2. 06 mg/kg HY K3 14. 32
mg/kg G T 6 5,3 A7 i ZE ALkl 3 - A
Bt 2 it DA rp [ H R S AR S R B K

2.5 ARSI EAERAEAT P A F E AR
HE R E S —FRIRMIREIEGE A R a5t
A rEsL, BA R brEbie 71, &8 Fie
FEEPUR R 2 B L, e A T
ARG R E R . SRR SR
XA 4R R E SR iEm gk 7 R,

KT AR FMUNERFHMPLELER E SENZE

Ve 25/ (mg/kg)
JEA} 7 il KOATIRE/C KB AT ]/ min
a-"TP (B+vy) TP (a+B+y) =TT e
15 99.9 +0.3° 2.3+0.3° 3.4£0.1" 105.6
200 20 100.6 =0. 4° 4.8+0.6" 1.6 £0.3" 107.0
30 109.9 +0.9" 5.0+0.4" 4.2 0.4 119.1
R 40 142.5 io.sf 7.4 £0.3° 7.8J_r0.2fl 157.7
15 80.3 0. 3" 1.2 +0.3" 0.6+0.1° 82.1
220 20 84.7 +0.6" 1.6+0.4° 1.4+0.6% 87.7
30 107.0 £0.4° 2.7+0.1° 1.8 £0.3" 111.5
40 135.1£0.7° 3.6+0.4" 2.5+£0.3° 141.2
15 133.4 +0.3" 9.5+0.6" 4.5+0.4° 147. 4
200 20 136.3 +0.1" 10.0 +£0.3° 2.1=0.3" 148.4
30 136.1 +0.0" 10.4 0.1 5.2+0.1° 151.7
S 40 137.210.1; 11.3 i0.3i’ 3.610.0:‘ 152.1
15 81.4+0.3 6.4+0.3 3.3£0.0 91.1
0 20 115.1 £0.1° 6.7+0.0" 4.5+0.3" 126.3
30 114.1£0.4" 10.1 £0.3° 3.6 £0.1° 127.8
40 132.2+0.1¢ 5.2+0.0° 3.9 £0.3" 141.3
15 50.8 +0.3° 1.8+0.1° 1.00.0° 53.6
500 20 72.6 £0.4" 4.9+0.0" 2.2+0.1" 79.7
30 99.1+0.3° 6.4 +0.3° 1.8+0.3" 107.3
P 40 159.3 +0.1¢ 5.9+0.1° 2.5 J_rO.lT 167.7
15 46.7 £0.1° 2.1+0.1° 2.4%0.0° 51.2
20 20 48.9 0.0 2.4 £0.3"° 3.7+0.1"° 55.0
30 91.1£0.0° 3.7+0.0" 3.5+0.3" 98.3
40 105.7 +0.3° 6.5+0.4° 3.8+0.0" 116.0

TE TP AURA T W, TTACRA T =MW ; RISV RS A R 78 AR 2257 B3 (P <0.05) .

M T ATRUE €40 R L Y 4 A %
EEEH a-EFBH. (B+y) ~LEEFH . (a+p+
y) —AE I, P o - AR AR, PIE
Hlt S EArahp e K E iy 82,1 ~ 157.7
mg/kg, PR NS SRR AR E B
9L 1 ~152. 1 mg/kg, RINFIZE AR P 4EE R E
B 51.2 ~167.7 mg/kg, Xt 3 A7 MR AEAT I
KUL, BERD AL (9 T, 4E R R E BRI, vl
REAY ISR 4 A X B 52 3 gl AU 1 T e A 45 A o
T30 AE R — ISR A AF T, BEADAF I 18] ) 2 4
AR E RGN, AT REAY IR R A I ) SR 1
RN, NTIEAEAE 2 E MDAt BRI R, o] fiE
P IS K a S N O 1S o S WD e I N DR AR

PRI, [154E4 2 E ORI BpIRE
2.6 AFEA AT EAE R AT B L AALE A0 &
FHm

ARV A S5 A% FE AR S5 AR KT R 1 L 3 S AR (EL
A (LIE) B2 An 3R 8 iR o

HH R 8 AT 25 AERF T 1) 1R 6 Bl 0 30 B2 1)
e FRDFF IS [R] A S 4 52 | T R 343X AT R Rl
TR R I = W8 AL AN, A B 2 RIS o
Qe S AR TR 5 4 ATk {1 0 )R] ) B 52 | T
e (H BERDFFIRLEE A T B, 3302 PR g
(AR ARG D7 R 55 ) Jo 7E AR T 40 il , ki 5 28
SR A A SO, B0 1 A E T LB
I I, WIS AR ) an AR A A 2
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PURIR Ak, AR RO PEAL =), W AR
PR RS AR €005 6 2 KD R IR 1) T 785
HOHF B [ A A2 A TN T8, AT BB A9 Dt PR 7 g i % e
AR AE AL ), R A ] REFE B A

AR, TEJE T3 28 S B = )k A s M55 FE AT
A S E R QRN BAMEAE R E fE R 5k
P R BRI R LL Rk IR 5,6 — i, i —
IR T AR

R8 AREIFFMAMERIFHRE IELEMEF(LE) HWME

JEURE™ IOHFIR L/ C IOAFISIE/min - FR{E(KOH)/(mg/g)  id%AAL{E/(mmol/kg)  ZIfE(25.4 mm i)
15 0.34 £0.04 0.52 £0.00 9.2
20 0.37 +0.03 0.53 +0.03 13.1
200 30 0.45+0.03 0.60 +0.05 13.3
40 0.52+0.01 0.62 +0.03 17.6
TR 15 0.40 +0.02 0.17 £0.00 14.3
20 0.44 +0.04 0.18 +0.02 19.2
220 30 0.50 +0.00 0.24 +0.02 19.9
40 0.59 +0.02 0.26 £0.05 32.1
15 0.35+0.01 2.51 +0.04 9.0
20 0.37 +0.00 3.06 +0.06 10.4
200 30 0.47 +0.03 3.63 +0.10 14.8
" 40 0.59 +0.00 4.32+0.14 15.5
RS 15 0.39+0.04 0.84 +0.03 13.2
20 0.44 +0.02 1.36 +0.05 15.3
220 30 0.50 £0.00 1.81 £0.07 25.0
40 0.63 £0.02 2.75 £0.04 28.0
15 0.72 £0.01 2.74 £0.00 8.8
20 0.78 £0.02 2.83£0.12 10.2
200 30 0.81 £0.00 3.06 £0.12 11.3
(IR 40 0.89 £0.03 4.13 £0.04 12.5
15 0.77 +£0.00 0.98 +0.03 11.1
0 20 0.79 +0.03 2.03 £0.06 13.7
30 0.82+0.00 2.09 +0.12 20.3
40 0.92 +0.01 1.33+0.15 24.7

3 & # it B2 B T o 1O AT 5 BEALAE AR AN AR (E i S8 AL (AN

WSS T ISR AT CIORFIRLIE I FF I ] ) X 5% 78

R IR 7 & SR RS 3 - AN
FOEE T MR R E A R AL R
AACAETNAPE (ZL(E) RS2 . S5 R R Ll I A
Ja NS SR A T R T AR R R R
WG Rl B T e AL I 8] A S, e P 5 AL KT
A 3 - RN & RN 2, P EA S A
FFH 3 - SN BERR & R 53 AR P B AR
JEURHE Rl R M i D v SR 5 5O 0. 28 ~
1.26 mg/ kg, HA GRIINA 25 £ HF il b S 8 1 5
B, 0.46 ~1.26 mg/kg, LU A 52 2%
FERFH, S T &N 0. 32 ~ 0. 87 me/kg, & T
i A W P EH O S AE I, 0 0.28 ~0.58
mgy/ kg s ZEAEHRF I A H il I 2 B2 I K I T ) 52 )
R ESRMO AR E SR SR AT IR
YErE R B R AR I 18] A SE A 0, B

P (ZLME) B R il B2 TH g I R I [ 42 < T

PR AR A . 255 ZETENF I 2 4 T B 77

AN R AR b , HEIZEERE Il A 7 DL R I AN

i 200 °C KBFFI RAS B 30 min S 4,
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