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HERHR 4% & T Z MR TN

= B, BER, MO, SRR, R, FEEN
(X Bt Bl RHRHKSEIRE S3B 5, KA 300457)

M E: Ak (Artemia) RENETZOAMTR, AT REFTLD RRRGEDERFE RN, ARIEEA AT,
SRR B & 523045 4 Box-Behnken #f) i1 & 7 AR 1 R BEAE ~ 6 AL B &5 . S REAY: BRRESITHBAEE
& BEiAE 2500 U/g. &% 55.6 °C. pH 9.0, BEffATIE] 2 h, M T, XN REEMAKMEH 68.28%, HEHF % Ak
2% (AR RFTREH) % 350 mglyg, LFMEART TR E (<3000) 445 F % hE&F 4 209 molg. & REGHE =4
BEABRAIAAZEE, 3 DPPH A B2k, ABTS' A &1 49 1Cso 4% 4 1.658 mg/mL. 0.136 mg/mL; 4B =4 /R &
WREH 4mgimL A= 0.4 mg/mL B, 3 DPPH A &35, ABTS* g e lARESRIRE LA R CA L. B REEM Mt a-
AN B A — KA 5B IV (DPP-IV) BFdph4ER, RIE A6 S htgE s, HF DPP-IV 49 1Cs # 33.88 mg/mL.
L BRI R E R 100 mg/mL B, DPP-IV #p#17& MA21E F FUR BRE QA B0F]IT. KAARRGEMHAT KRR
REGIF T 250, FHEE 0 REGMF = M) B AT fe BB M, 0 R TR S AR R T e A .

KEBIA: d B WREN: PG E: BR B

FESES: TS201.2 XEAFRERE: A X ERE: 1672-6510 (0000)00-0000-00

Optimization of Enzymatic Hydrolysis of Artemia Biomass and Bioactivity

Evaluation

LI Zhi, YAN Xinrong, XIE Wei, MA Haoran, CHEN Yaohu, SUI Liying
(Asian Regional Artemia Reference Center, College of Marine and Environmental Sciences,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Artemia is a crucial biological resource in saline lakes. To comprehensively explore the bioactivities and
application prospects of Artemia biomass, this study investigated the optimal enzymatic hydrolysis conditions for preparing
Artemia hydrolysates using single-factor experiments combined with Box-Behnken response surface methodology, with
hydrolysis degree as the evaluation index. The results demonstrated that the optimal enzymatic conditions were: alkaline
protease dosage 2500 U/g, 55.6°C, pH 9.0, and hydrolysis duration 2 h. Under these conditions, the protein hydrolysis degree
reached 68.28%, with peptide content in the crude extract attaining 35.0 mg/g dry weight, including 20.9 mg/g of low
molecular weight peptides (<<3000). The Artemia hydrolysates exhibited remarkable antioxidant activity, showing 1Cso of
1.658 mg/mL and 0.136 mg/mL for DPPH and ABTS* radical scavenging, respectively. At concentrations of 4 mg/mL and
0.4 mg/mL, its radical scavenging capacities were comparable to vitamin C at the same concentration. Notably, the
hydrolysates demonstrated potential hypoglycemic activity through inhibition of a-amylase and dipeptidyl peptidase-1V
(DPP-1V), with an ICso value of 33.88 mg/mL for DPP-1V inhibition. At a concentration of 100 mg/mL, its DPP-IV inhibitory
activity approached that of Sitagliptin at the same concentration. This study systematically optimized the enzymatic hydrolysis
conditions for Artemia for the first time, and confirmed both antioxidant and hypoglycemic activities of the hydrolysates,
providing new perspectives for high-value utilization of Artemia resources.
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IR R ERA RN T EY, |25
LRRARUT . R Mtk RS4RI, fEER
Zi. Bdh. A S ERUEA BB E M IR
BRI 4 sk RIS mEE (R
AT BOMRE () B A A AL, T = A 2 M R
FRRRIDRER IS TE 2 Bk, w71k, Mg PEfa 2%
H BRI T IR 3 P BN I
TETE . SRR L S by, HLER R — s T
Ky XTEE AT R IE PR . NIE N . EE
WAt ERIEAE Pyt A SRR P AR A B AN i
1, 5 PP AR R D RE TS R 0T, AL IR R AR 8
MR & PUEA . PO LR D) p-TH% bR
O, wgEh¥ @ Halorubrum 7] & A %2 EA Y
MR, —dong SRl B ik S P s e s el
SRR i A VA o () BRI, A TR S T
)R o

IS 1 723 i B R B2 (R S PR, |2 90
T, HREEmIKSER, AN SHEEN
R, RIFRAEDE R T RIR . ety
KW, MedH (Artemia urmiana) "5 E1S R EE
JR S EU ) e S F ] I P 40 i HL-60 ¥45H, JF H 54
R TE 75 5 40 Mo DE 5 294k 07 T R 300+ 68 3 ) P IR A
o B4k, A urmiana 5 EBEEADIE AT LA 5L
JRRR AT e Ao sE e, R T R R R A Rk, fEb
AL DT B N A i K B B A T
WG AN KR, AR R BT A AR R R AR
(131, T 3 A 1) F B A E £ 5 24 At i 40
WAL TR A R . SR, BT e R K
FEFRFE BN AR, TN BN, MR R F
REETT R AR A,

AHIE T UL HURS A Rk, 36 3 RV ) £ T
Bfi =4y, (M 4 FhEEOEE, FHUBRME. B
pH. I B2 R B T AR BN 22, BUAROAN [ A
FEMD IR R EE A Ab p AR T 2056 o ARG IRA |
IS BOR B, 3 — 0 0 I L 2R S I R A
FERP AR XS 737 B /N T 3000 2053 I HT AL A e
MBERE 7T VAL, DA G K, $em xR EE
VA H R SR AR S o

1 MRI5EEE

1.1 #

AU B, L G ) B KRR A PR A A
TR AR (20 /5 Ulg)s REEE BERAE = )1t
FRAF] AJRNEARE (200 /7 Ulg). BRYUEEAR/ (70
7 Ulg), bilgEwmMENRHARAR; BEAME
(300 /i Ulg), hHigHEBEARFARAA .

HEUEE, Cytiva Pall AF]; CHT210R B KA &5
O, TR AR B AT R A TR A A5
752G BERAMAT OGO EE T, RIS ACES A IR
AF]; Pilot 5-8ES BUAVRTIENL, JbRUER Bl A
PR T18 RS0 EHL, IKA A .

1.2 paRESRHR B &

AETRRRI 100 g I HVREE, HIMAEG, S12RA0H
3 min, 717 pH 2Bt 1 85 2 B§ 1 i pH, 4% 100 U/g
FIteE] CLLpd T BT IR AR, ERIEmE
TSR 2 ho fIE pH FIEBCE IR 205 : Bt & 1
pH9, 50°C; RIS pH 3, 37 °C; H &AM pH
2, 37°C; AJNEHEE pH 6.5, 50 °C. B4R )5,
100 °C/K¥ 15 min, ZIEEEfRER . AARER)E,
8000 r/min &> 12 min, W& BIEW, SIEEHITHA
VR, 193] 50 B~ T8 o o SRR S v A
FAE AT 2> T F N 3000 [IHEUEEY, 4000 r/min
B50 40 min, WCEEAXS 4> &= /N T 3000 (25,
AR TR
1.3 pIHEEEmIHIE I 2Nk
13.1 &@abgehias

R 4 FREEERE (ISR ERE . AR B,
R B TR 5 BE TR, BN 100 U/g (Bhpd it
HIP), THROGHEHRIEER pH 4 1F T B 1 R 2
h, BEARZEREIAKIE KEE, B OIE HIEW, R
15 K A BEUS R F8 b o St 2R 1
132 ¥REFZ¥K

FREC T R 100 g, DABGVRFE 100 U/g (LA H
FEIF). pH 9+ 50 CRIBEMERTA] 2 h AFEHESAF,
li] 5 JFCAth PR 25 A0 R KT 264, DB SR R FE 48
b, EAEFARE (1004 600 1100 1600 2100 U/g)-
TR (35, 40, 45, 50 55, 60°C). pH (6. 7. 8.
9. 10 11) FIRfE] (0.5. 1. 2+ 3. 4. 5. 6 h) Xf
TREE i SR R 52 0
1.3.3 R LI

TE B[R] 2K S0 (R LR b VT A e T I 20, 4% —
SE FRIBH BE NG NG A B . W ARR B . AR pH I
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(i), e B KRR RS, B &SRR 3R s R 4R
1.3.4 Box-Behnken % i & A%
TENEHE S50 B b, JEHUERE (A BRI E
(B). M§f# pH (C) 3 MHFABEZE, DLEATK
fif N SR, A Design-Expert 13 ZA43E1T 10 B
[l Box-Behnken Design 524515411
1.4 FEEHBRKBERNZE
S MRBLAE DS VA C I AR R — HEE (OPA) R
Ao AR A W (3.810 g PUBEREN AN 100 mg +
TR RARREAE T 75 mL Z%18/K) A1 B ¥R (80 mg
97% OPA ¥T 2 mL L), SARFIRAIE N 88 mg
“HEAPERE (DTT), ZRI/KERZE 100mL, &R
WG B 400 uL BEMEAINA 3 mL OPA 7, Bt /x
N 2 min, JEREMHTE 340 nm ALFIEOGRE, i b
it 2 79 31 22 2R 4 B AH. Cserine-ntiz (mmol/L), %A
(1 —=0 ) WREEFUKME.

V'N

VVserine—NHz = Cserine—NHz X X-P% (1)

h = Wserine-nH2—B (2)
a

DH =" (3)

tot

K Weerinenm: NEEEE A serine-NH, =,
mmol/g; X AFESRE, g P, NAFIIEE S 8 AR
JREDH Y%os VRFFRESARFR, Ly N ARRERE AL
h R RE SRR AR L T L IR B AL, mmol/gs Ao N
BEVORE AR AT S KBS, mmol/gs as BN
WG 430N 1.00, 0.40.
1.5 ZREEHNZE

SR A U IR TR0 52 w1 22 ik s I Bk
1.50 g FKBREREIAN 6.0 g V8 A FREFENIA R T 500 mL
IR, BRI 300 mL 10%E S LA
W, ARG HZAMKERZ 1L, RN IR
o L1 mL BEFIATIIAN 4 mL XU4EHRRFF, TEE)
F#E 30 min, 5T 540 nm FAKEOCRE, @i 4 i
HHEAMERZG T EZ KA, SRR Al
KBRS R 2 G R A i HURE T R
Nomi, FEMZIKTREA mo, X HREHREEI 2 RS
&= (w, BN mg/g) &8 (2) iH&E.

w=m,/m 4
1.6 fENLEMENE
1.6.1 DPPH A w2k iFRse
%% Huang R85, F 95% FFEERLH] 0.2

mmol/L DPPH H VA, # 500 pL DPPH &5
500 puL FFRIR A, 25 °CREEHE 30 min J5, W&
517 nm AWK SEE, DA R FE4E A= 3 C PR X RR,
W (3) 1H5H DPPH R (Ryppy 0, JHilI
GraphPad Prism 8.0 AT AEG A RIHIU A, THE
I 2635 S0% T XF BRI B, BIA ICs0.
:wxloo% (3

Roeei

X Ay DPPH WEWRIMROGEE, A RF IR I
DPPH ¥ IO GEE, A RF IR TR OBE o
1.6.2 ABTS'A wikiFiReeh

%% Fan 07732, ECH] 7 mmol/L ABTS 4
TN 2.45 mmol/L KoS20s¥ ¥, EA J5 H Ik 16 h,
F 2B IR A I R 734 nm RGN (0.70+0.02)
) TAER, #4300 pL RS 600 wL TAEMIRA,
30 °CJ V. 6 min JG M 5E 734 nm ARG, DULARTER
FEYEEZ C ONBIPEXT IR, RIE (49 THE ABTS™

Fr® (R ) FHUH ICso 1

ABTS"

s = wxm% (6)
L. AJN ABTSTERIIROGEE, A AR AN
ABTSEWIROGEE, A R IROG R .
1.7 PERETRMERINE
1.7.1 =pk3 KB (DPP-IV) #7448

%% Matheeussen 2P 5, RARF &
J6iE) X DPP-IV Ml Z ATl 5, DAAH RV FE 1 7
FEBNTT PR R, 15 T A $E LY DPP-IV 1
ICs0.
1.7.2  a-EArBadpH) b

S22 2RI 7%, B 200 pL 50 mg/mL £
IS 400 uL 2 U/mL a-JE R BRETRIR S, 37 °Cx
5 min; I 400 pL 1%JER W, 37 °CHRL: M
10 min; RN 1.5 mL 3,5- —fiFE/K e (DNS)
WA, WK 10 min, SKIEAEE N 2 mL 218K,
MIE 540 nm ARG . DAAH ]9 BE PR Be = Y54 9 BH

PEXTHE, RN (5) THEHIR (R, s )2 Cinan
H 1Cso .

Ra_%mg :[1_MJX]_OO% (7

of R

Arbe Ay WERIRE S RIBEIOOCRE, A, RES



IR, Ay AHERIIEOLIE
1.8 IR

Frf S28e 35 3 AT, KA SPSS 22.0 347 5
K& ZE5H (ANOVA), KM Waller-Duncan’s %
HILRE R B EEE S (P<0.05).

2 FHRER

21 ERBREE

AN TR) B T B T i B KR s a1
Fiw, ANE/NGFRERRAEZREE (P<0.05).
TEAH FIBEARES () 2600, 4 AR R 1 U (I IO B
FRFR AR : B B G > A R B > et
fE>BHEAR (B D, BkE AR KGR RS &S
T HoAth 3 FhiilF (P<<0.05). R, ASHEFIEFEHME R
IR AT ) 8 o R i A 2% A R T

40

a
&

30 b

20

IK AR IE%

10 [

LI T
&

(a) B ImE: (b) WhSE
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1 TRIZEBBEXEHREBRFKEREFN
Fig. 1 Effects of different proteases on the degree of protein
hydrolysis of Artemia biomass
22 BEZEIWER

ANTR] PR R g HUER UK AR RO AN B 2
s ARVNGFREORAR ZER R E (P<0.05). f
R A B AN RGN, b HUE I BUK AR L 2 B 5
LIt TR g ES . HEFRINEY 1100 Ulg
I, KEEIE B E . P, 1E$F 1100 U/g 15
T P R RS TR

WE & B RGN, B UK AR P =, 2
WA N 55 °CIY, JKREE IR AE . ALk, &
55 CCIE N IR HEM AR -

i JUE 1 KR ERE pH RIS RSB T e BRI
2 pH>9 I, B AEYEPER 2 NI, Beffae /) tbE
ZIkES. DRI, PR pH 9 1E NG S50 5 1 %A%

I U 15 7K g P T AR T PR S B T T
{ELTE K il A B T ) S BSOS VE R P BRI
KA, NTSZ A P 5T o 25 6 25 8 /K gt B AT )
AR, AR 2 h AR ARG AR A] .

(¢c) pH (d) A

B2 AEREZXEHERFKRERFNE

Fig.2 Effects of different factors on the degree of protein hydrolysis of Artemia biomass

23 BT ZM
231 ey L
@I SLae Wit AR WK 1. HUEFHRINE (4)
1500 U/g (A HCF RS BEfEEE (B) 55°C,
Bf (C) pH 9 B, EEEAFUKMEE (V) KBEHK,
AT bt 348 436 JHC AT S i 82 THT S 560 P o 0 1
#1 CERIGIT REER

Tab.1 Experimental design and results of steepest ascent

3 1200 50 8 57.45
4 1500 55 9 63.59
5 1800 60 10 57.10
6 2100 65 11 34.45

SE A/ (Ulg) B/°C C Y /%
1 600 40 6 30.86
2 900 45 7 48.71

232 R @R FEEE

XTBEAS N & (4D BRI (B) FIEEAE pH (O
X 3 NSEEGAR AT 3 RIER 3 ZKF I B T AR AL SE R
DL gt B BT KR 9 2 S84, i 7 [ S 56 T AL
ZERNE 2.

T Design-Expert13 X i HL &5 5 7K fife &
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AT Z e EARA, £33 ik 2 I e ) R T Oy
Y=66.74+4.034-0.0770B+0.0562C-0.35594B+0.19594
C+1.26BC-1.154-6.54B%-4.65C>. 1 i% )7 FEiEAT 7 2
M, FFRNZE & RO AT BE MR, S RIE
3.

F2 MR SEIEIT R

Tab.2 Response surface experiment design and results

LS A/ (Ulg) B/°C C Y 1%
1 500 45 9 53.70
2 2500 45 9 63.18
3 500 65 9 55.64
4 2500 65 9 63.70
5 500 55 8 57.20
6 2500 55 8 64.16
7 500 55 10 57.33
8 2500 55 10 65.08
9 1500 45 8 57.73
10 1500 65 8 53.67
11 1500 45 10 54.91
12 1500 65 10 55.89
13 1500 55 9 66.27
14 1500 55 9 67.19
15 1500 55 9 67.53
16 1500 55 9 66.91
17 1500 55 9 65.78

*3 [EERBEFENS R

Tab.3 Analysis of variance of regression model equation

ZESRIE CPAM BHE O ¥WHOF P EEMH
T 435.43 9 48.38  47.15<0.0001 **
A 129.87 1 129.87 126.57<0.0001 **
B 0.0475 1 0.0475 0.0463 0.8358
c 0.0253 1 0.0253 0.0246 0.8797
AB 0.5066 1 0.5066 0.4937 0.5050
AC 0.1536 1 0.1536 0.1497 0.7103
BC 6.37 1 637 621 00415 *
A2 5.52 1 552 538 0.0534
B 179.95 1 179.95 175.38<0.0001 **
c 91.03 1 91.03 88.72<0.0001 **
7= 7.18 7 1.03
FAUIN 5.17 3 172 343 0.1326
afi iR 7= 2.01 4 0.5030
BAR%E 442.62 16

| R*=0.9838 RZAdj=0A9629
VE: *FOoREREE, P<0.05; *FrEFREE, P<0.01.

FHER 3 Al%n, iZAEAYN) F oA 47.15, P<<0.0001,
22 BH e L TR A B A 2, R 22 A B3 (P
>0.05) , ULHAFIEAERIEFEE RIF. KIERER?
9 0.9838, YLiE REL R%q M 0.9629, RIFIZERIEN
ALEE, TGS Se a0 2 (Al AR SR B A G E . & A
FONT pi H R A A K g ) e R R s Bl A
B (A) >EFRIEE (B) > pH (C) .

<l EEUER 1 e PR R 7 T 5 6 v 2 P ] 3
s o AHERCT Bl S 2 5 A UL B2 IS 2 5 G pHL,
ity fife pH 5 It g I 252 ) i S92 T B2 SEBE, SR I A
K2 [AAEEAS AR, SR At 46 3 — 3.

a: Eﬁﬁg pH Egﬁﬁﬁhmr_ b: Eﬁ/]\i %Eﬁﬁ*lﬂnr C: ngd\\
5% pH
B3 pHEARKEENEEEESSS%E

Fig.3 Response surface diagram and contour line of protein

belo

hydrolysis of Artemia biomass

24 FSEHERETNREIE

20 3ok v 87 T A A 38 ) 4 B 2 A 1)
2t BIEGZRINE: 2500 Ulg, BEARIRSE 55.6°C, W
fift pH 9.0, BERS T & 115 7K e P2 e KB 70.15%
K T 2% A HEAT B S 06, MIAS 460 R g R
JRIKARE N 68.28%, STMIME 70.15%%8 4R, F



BRI 40T . U, BEEAHIE R 2 RS 2N
35.0 mg/g, IMEX T IR EH 7 2 K E 88 20.9 mg/g.
25 pHEREIRIENENE

B BB R R AR SR Y T AT PR AN 1] 4 BT

DAgEA= 3R C PEBHMEXT IR, i de i =4 DPPH H
FH 775 A v PR B it R B2 ) 3G T 3G . S 4E4E % C
ML, 1 AL IR Y6 DPPH [ H & 17 b R B4k
T4 R C, U ERAEIAS] 4 mg/mL B, HIERK
RFILTRIREHEAEER C, X3 82.97%. X H
FLERPITEBR R 1) 1Cs0 A 1.772 mg/mL, FHX 5> 7 i &
/INTF 3000 4143 ICs0 M 1.658 mg/mL.

DAgErE R C (ERHIEXT IR, o OB P~ ABTS®
205 BRI P SR FE AR, 4 o L Bl AR B2 )
79 0.8 mg/mL I, ABTS"H HiZEIE R AR 5 R FE 4E
A2 ZK C AL FHHH) 1Cs0 79 0.136 mg/mL, AR 737
Ji /T 3000 4453 1) 1Cs0 4 0.105 mg/mL

= #rzc
3 = i
ﬁ mm <3 kDa4l4
& 100
1
=
T 50
g
o
0
025 05 1 2 4 8
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(a) DPPH BEREAERE
150 -
= 4ExC
- == Y
K\Jr mm <3 kDafl4;
& 100
A
@
H
am
50
'_
om
<
0
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(b) ABTS'BHHEFMRE
4 AR E LE
Fig. 4 Antioxidant activities of the enzymatic extract from
Artemia biomass

2.6 paHESMESIRIREDETEE

i U R R SR B R s PR A ] S TR .

DAV A 51 T A Dy B0 B, e e A 0 G
DPP-IV il P 2k LR . 5 PGS VT A LE

ARBR LGSR

i AR SE 0T DPP-TV il S8R T P A BT,
MR R IAE] 100 mg/mL i, HE T T FWR E
FEAMBINT , IAF 84.15% o AHIEHI I 2 1) 1Cs0 2 33.88
mg/mL, A%} 5T &/ 3000 2531 1Cso A 72.60
mg/mL.

AR = P MR A BE A X B, o SRR P~ o
TR A ) 1 B SRR FE OB, (E AR AN R SH AR XS
FR BT = ek o ot U ARREL B2 4 1Cs0 2 135.23 mg/mL,
FEX 737 5 & /T 3000 2H 55 17 1Cs0 4 137.10 mg/mL .

O T="wwsnr
== Y
) mm <3 kDa
311001

DPP-IVHII ] i
3

0.1 1 10 50 100
FEMIREE (mg/mL)

(a) DPP-IV

1004 == KRBk
== ity
mm <3 kDa#ilsy

50

o-ER REI ] 2%

0.1 1 5 10 50 100
FEMIRE (mg/imL)

(b) o-iEHEE
5 patHAL BRI ENIPEEE 1
Fig. 5 Hypoglycemic activities of the enzymatic extract from

Artemia biomass
3 W

AHIE ST A B B B A el R AR R R R
IR ARROCR B 5 o s R PR A e E IS T
it 1 B A A P U S 0 e ARG R 14072 22 i G
B2, i g H R R R A X AR R, PR
SR T W B R A RIS, BEAh, R ERR A
(pH 8-10) wJ RAfie it p HUE (A 1 DAZR ik 5 2 U
AL, TR BEGS I 55 5 UL T B4R B AP0 B R s
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MR AR 2], Bk Al B R O i
BRK/ 5 R E IR (WK AR Phe. BEZRR Tyr),
ARt (pH 2-3) M5 SEEARE, AFT
R ARG R IE KRR, Rk, fctE S A AT L AT
P e R B A R R RR AL, 0 B PR B R 4 v
WEPUKMRRE, SN T HAME A,

JRSEAAS 2 HH e PR AR 2 I T e I PR R« AR
INEEVNG, B SR G S A R, B N A7
g RIS NI s W) 2 S EBURE, B R S
RAFIIN, B E2 R K S EE AR AR e
(271, G FE o B e Re e B A B T, & R S iR
JEE RTINS KA R AR, Rk RN, (HR R
TR RS, PRARR N AR, pH B I B 11
KRR 2 —, 1EX41 pH 7 BEH 2O T ks A 4%
B IR T2k 20, i 2 R S L D 2 T S 1 R
LEAREII R . LT EARAF IR AL S SRR, sl
R TR K A FEE I A B T () S 2 2 T A
AR 2 h JE /KR IS R 42.08%. X —45 B 544 T4
BOIRUR B CPempib ) 4 JEoRHI T 7 45 5 B AR,
X AT REYE T R JEURHER LG = 1 A VR B 1 R
XIRABU IR 5L o BEAL, AT T I BHR AR 2
FHREKH ZBURIE ) D o fa N RS R (5 h KIg
% 40%), XA[RES ERH AL R OG . BAREK
Pty g P 1) ) DA — 2D R K AR, (B 2% pE 35 K ]
(B AR 2 T B0 W0 P B TS PR BRI S5 ) 8, [ bt
P M IE) 4 1R 7E 2 h e 28 b, ABFFUE R
FOLI i BEICH S8 A B BT, PR T e HUK
HEGARPE YIRS & T, W 7k & A BN =
2500 U/g. #J¥ 55.6 °C. pH 9.0, FEARITIH] 2 h H)#%
(e YU

AL J5 IR i T 240 o o B 0 K R P s E
68.28%, 55 SCHRIRIE I 2 ) B AR L 2 A b Ak
FREFEIKT o B FE 23 B DK MR Sk AR 5 M R,
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