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Table S1 The main fatty acid composition of tuna oil.

fatty acid Content (w, %)

C14:.0 4.26
C15:0 0.85
C16:0 18.54
C18:0 4.85
C20:0 0.52
Cl6:1 6.42
ci8:1 11.00
C20:1 1.06
C22 0.34
C18:2 1.99
C20:2 1.56
C22:2 0.47
C18:3n3 0.81
C18:3n6 0.20
C20:4n6 1.72
EPA 8.25
DPA 1.30 )
DHA 23.17

Table S2 Number of phases in different systems

is
PEG-400 PEG-600 [BMIM]BFs [EMIM]EtSOs methanol ethanol isopropanol

oamyl
alcohol

(NH4)2S04 Il Il Il Il I Il 11

Na,SO4 Il Il Il Il I Il 11




Table S3 Partition coefficients and recoveries of lipases as well as the yields of the
FFAs in different SC-TLPSs contained ionic liquid.

[DMIM]CI/ [OMIM]CI/ [EMIM]EtSO./ [OMIM]CI/ [EMIM]EtSO4/  [BMIM]Br/ [EMIM]EtSO, /

Na;SOs2  Na;S0s%  NaSOs?  NaS0s°  (NH):S04°  (NHg)2SOS  (NHy)2SO.°

Kiipase 573.3 37.9 0 49.3 0 36 0
Y ipsse (%) 99.9 99.3 0 96.6 0 76.4 0
Yeea (%) 0 0 0.33 0 0.26 0.63 1.01

2 lipase AYS; P: lipase PL20000; ©: lipase TL-100L. Yrra: the yields of the FFAs
Table S4 Changes in fatty acid content of the glycerides fractions and FFAs as well as

the recoveries of n3 PUFA obtained by multi-repeated hydrolysis in the SC-TLPS.

Weiso Weieo Weist Weaoane Wepa  Wopa WpHa Wpura Reura

GB-FAs (%) 3.00 1096 9.43 274 1093 202 35.91 48.86 87.95
I
FFA(%) 513 2490 2145 097 565 0.78 10.36 16.79 12.05

GB-FAs (%) 221 753 457 317 1202 238 42.49 56.89 77.03
I
FFA(%) 439 19.08 1561 162 793 1.37 21.99 31.29 10.92

GB-FAs (%) 1.629 5.14 321 343 1256 257 47.83 62.96 70.27
Il
FFA(%) 424 1639 846 207 1031 1.64 23.76 35.71 6.76

GB-FAs (%) 117 351 3.05 3.66 1274 2705 52.52 67.97 62.58
v
FFA(%) 3.72 1441 694 237 1222 184 25.48 39.54 7.68

GB-FAs (%) 1.06 328 264 3.68 1224 272 54.59 69.55 58.54
\
FFA(%) 346 1226 6.10 270 1426 204 26.92 43.23 4.04

GB-FAs: FAs on the glycerol backbone; Wea: mass percent content of the FA; Reura: recovery of FA.



Table S5 Diameters and specific surfaces of oil in water, middle phase and bottom
phase of SC-TLPS.

water middle phase bottom phase
D-specific surface (x«m) 57.030 20.585 31.588
D-volume (um) 65.991 28.236 49.531
specific surface (m? g?) 0.105 0.291 0.19




Table S6 Comparison of achieved hydrolytic ratios of oils in different enzymatic reaction systems.

Reaction

T

Time

Chs-pura

system lipase origin catalyst form Substrate @ (h) (%) catalyst reuse and stability  ref.

SC-TLPS Candida rugosa free lipase (3.25%) tuna oil 37 8 67.97 nzg:ﬁ/?i:j;?grlgsjzzsm pt:p:r
rr:‘;\ilgglslgg Candida rugosa sulrigulgstgrg%%zt)ed tuna oil 40 24 49.8 - 1
O/W system Candida rugosa free lipase (6%) salmon oil 45 8 50.58 - 2
O/W system Cryptococcus sp. (flrggolilﬁ)frfﬁ) sardine oil 25 72 42 - 3
';g\i/gglslzg Candida rugosa immob(i:’!gz(;g lipase tuna oil 40 10 16.5 80()(/3\,22%5%?&6{855%5 4
Speare  mnomor it "TOZI RS g 25 oS
e ooy SIS a5 o 58 Wb
O/W system Yarrowia lipolytica immob(ib!ilz(;)(; lipase proct:gtlgtigllec:?des 30 16 (Sﬁi\) QO?WZ(;t:]\ég%va;&e}rjllg%l;ses 7

T: temperature; Y: the hydrolysis rate of oil; (DHA): Cona
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Figure S1. Effects of temperature of FFA in the PEG-400/Na,SO4 SC-TLPS contained

lipase AYS. (o: n-3 PUFA; A: DHA; m: EPA; V: DPA).
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